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Description 



The present invention relates to novel 3.3-dlphenylpropy1amino derivatives, to pharmaceutical compo- 
sitions containing the sanfte, and to the use of said derivatives for preparing drugs. 
5 Swedish patent No. 215499 discloses certain 3,3-diphenylpropylyamines having an advantageous effect 
on the heart and circulation. These pharmacologically active 3,3-dlphenylpropyiamines are secondary amines. 
Said Swedish patent also discloses certain chemical intermediates which are tertiary amines carrying aromatic 
substituents on the amine nitrogen. Neitiier the end products (secondary amines) nor the intemiedlates (tertiary 
amines) have any hydroxy or methoxy groups as substituents In the ortiio positions of the phenyl rings, but 
10 only meta and para substituents are specifically disclosed. 

It is known that terodiline. a commeitially available drug having the chemical fbnfnula 



15 X;CH-CH^-CH 



^—-2 - •Nc(CH3)3 



has anti-chollnei^ic properties, and is well resorted in the body. However, this drug has a very long biological 
20 half-4tfe and it is a multi-effect drug also having other pharmacological properties such as Ca-antagonist, norad- 
renaline antagonist and anti-hlstamine properties as well as a pronounced effect on the heart 

US-A-3.446.901, GB-A- 1.1 69.944 and GB-A-1. 169.945 disclose certain 3.3-diphenylpropylamine deriva- 
tives and phamiaceutical compositions having antidepressant activity, i.a. N,N-dtmettiyl-3-(2-methoxyphenyI)- 
3-phenyipropy!amlne, which is considered to be the closest prior art as regards chemical structure (see also 
25 the comparative tests reported at the end of this specification). DK-A-1 1 1.894 discloses a special process for 
preparing certain diphenylalicylamines having an effect on tiie heart and circulation. The specifically described 
compounds are primary or secondary amines, and none of them has any hydroxy or allcoxy substituent in ortho 
position of the phenyl rings. C.A. Vol. 97 (1982) 120105n discloses certain N-arylallcyllsoqulnolines which may 
have a hydroxy substituent In the ortho position of a phenyl ring. These compounds have sympatholytic activi^ 
30 and carry aromatic substituents on ttie nitrogen atom. 

It is an object of the present invention to provide a novel class of 3,3-dlphenyl propylamines having Improved 
anti-chdlnergic properties, especially In relation to the effects on these other systems and acute toxicity. 
In a fust aspect the Invention provides novel 3,3-diphenylpropylamines of formula I 



J>CH.CH2-CH2.X 
P>-R* 



.3. 




46 



SO 



wherein signifies liydrogen c»- mettiyl, R» and R* independently signify hydrogen, methyl, methoxy, hyd- 
roxy, carbamoyl, sulphanoyi or halogen, and X represents a tertiary amino group of formula II 

^ ft 



wherein and R« signify non-aromatic hydrocarbol groups, which may be the same or different and which 
together contain at least three carbon atoms, preferably at least four carbon atoms, especially at least five car- ^ 
bon atoms, and wherein Rs and R« may form a ring together with the amine nitrogen, said ring preferably having 
no other hetero atom than the amine nitrogen. 
55 The compounds of formula I can form salts wiUi physiologically acceptable acids, organic and inorganic, 
and tiie invention comprises the free bases as well as the salts thereof. Examples of such acid addition salts 
include the hydrochloride, hydrobromide, hydrogen fumarate. and the lilce. 

When the novel compounds can be in tiie fomi of optical isomers, the invention comprises the racemic mixt- 
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m 



ure as well as the individual enantiomers as such. 

A preferred sub-dass of compounds according to the Invention comprises tertiary amines of formula 1, whe- 
rein each of Rs and independently signifies Ci-e-alkyl, especially Ci^-aikyl. or adamantyl, R^ and R» together 
comprising at least three, preferably at least four carbon atoms. R^ and R^ may carry one or more hydroxy 
groups, and they may be joined to fomn a ring together with the amine nitrogen atom. 

Presently preferred tertiary amlno-groups X In formula I include the following groups a)-f), each of which 
may cany one or nrK>re hydroxy groups. 

XH(CHJ., /CH- 
a) -N^ b) -N:^ ^ , c) -N. / 

^ CH(CH3)2 ^C(CH3)3 ^C(CH3)2CH2CH3 



IS 




25 

The following are examples of presently prefenred specific compounds of fomiula I : 
N,N-diisopropyl-3-(2-hydroxy-5-methyiphenyl)-3-phenylpropylamIne and its (+)-isomer, 
N-methyl-N-t8rtbutyl-3-(2-hydroxyphenyl)-3-phenyIpropylamine, 
N-methyl-N-tert.butyI-3-{2,4-dihydroxyphenyI)-3-phenylpropyiamlne, 
30 N-methyl-N-tert.butyl-3,3-bls-(2-hydroxyphenyl)propylamine. 
N,N-diisopropyI-3,3-bis-(2-hydrt)xyphenyl)pn)pylamine. 
N,N-diisopropyl-3-(2,5-dihydroxyphenyI)-3-phenyipropyiamine, 
N-methyl-N-tertbutyi-3-(2,5-dihydrQxyphenyl)-3-phenyipropylamine, 
N,N-diisopropyI-3-(2-methoxyphenyl)-3-phenyipropyfamine, 
35 N-[3-(2Hmethoxyphenyl)-3-phenyIpropyl]-2,2.6,6-tetramethylplperidlne. 

In a second aspect of the invention provides methods for preparing the compounds of formula i, especially 
the Ibilowlng methods : 

a) reacting a reactively esterified 3,3-dlphenylpropanol of fonmula III 

40 



45 




m 



wherein R^-R* are as defined above, and any hydroxy groups may be protected such as by methylation or 
60 benzylation, and wherein Y is a leaving group, preferably halogen or an allcyl or arylsulphonyloxy group, 
with an amine of fbnnula IV 

H-X IV 

55 wherein X is as defined above, or 

b) reducing a 3,3-diphenylproplonamide of fonmula V 
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jCH-CHj-CO-X 



Wherein R^-R^ and X are as defined above and any hydroxy groups may be protected, preferably using a 
10 complex metal hydride. 

c) N-methylating a secondary 3,3-diphenylpropylamlne VI 



IS 




VI 



20 

wherein R^-R'* are as defined above and any hydroxy groups may be protected, and wherein Z has the 
same meaning as R^ and R^ with the exception of methyl, Z prefsrably being a hydrocarbyl group com- 
prising at least three carbon atoms, the N-methylatidn prefiarably being carried out using formaldehyde or 
25 fontitc acid, or 

d) reducing a 3,3-diphenylpropylamlne of fonnula Vila or Vlib 



30 



35 




40 wherein R^-R^ and X are as defined above and any hydroxy groups may be protected, and W signifies a 
hydroxy group or a halogen atom, preferably by means of catalytic hydrogenation. and 

i) when necessary splitting off hydroxy protecting groups in the compounds obtained, if desired after 
mono or di-halogenation of one or both of the phenyl rings, and/or 

ii) if desired converting obtained bases of formula I into salts thereof with physiologically acceptable 
45 acids, or vice versa, and/or 

iii) if desired separating an obtained mbcture of optical Isomers into the Individual enantiomers, and/or 

iv) if desired methylating an ortho-hydroxy group in an obtained compound of fbnmula I, wherein R^ is 
hydrogen and/or R* is hydroxy. 

The above general methods can be earned out in a manner known perse and/or in accordance with the 
so worldng examples described below, with due consideration of the desired amino groups and the substituents 
on the benzene rings. 

The removal of hydroxy protecting groups according to I) above can e.g. be done by treatment with hyd- 
robromic acid, borontribromlde or by catalytic hydrogenation. 

The separation of mixtures of optical Isomers, according to II) above. Into the individual enantiomers can 
55 e.g. be achieved by fractional crystallization of salts with chiral acids or by chromatographic separation on chiral 
columns. 

Novel compounds of formula VIII 
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H-CHj-CHj-OH 



vni 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



wherein R^-R* are as defined above, and the conesponding protected compounds (e.g. comprising protected 
hydroxy groups), are useful as chemical Intermediates for the preparation of e.g. the compounds of formula !, 
and they can be prepared by means of several different methods which are Icnown perse, such as by addition 
of ethylene oxide (X) to a correspondingly substituted diphenyimethane <iX) In the presence of a suitable base 
such as sodium amide : 



The compounds Viil can also be prepared by reduction of the conresponding 3,3-diphenylpropionic acids, 
preferably using complex nr^tal hydrides. 

The 3,3-diphenylpropanols VIII can conveniently be converted Into the corresponding reactively esterifled 
derivatives III In a manner known perse by displacing the hydroxy groups with e.g. a halogen atom or an alkyi 
or arylsulphonyioxy group. 

The 3.3-diphenylamldes of formula V used as starting materials in method b), can e.g. be prepared by react- 
ing the above mentioned 3,3-diphenylpropk>nic acids with an appropriate amine. 

The secondary amines used as starting materials in method c) can conveniently be prepared by reacting 
a primary amine H2l^Z (wherein Z is as defined above) with a corresponding reactively esterified 3,3-dlphenyl- 
propanol in analogy with method a) above, or by reduction of the corresponding secondary 3,3-diphenyl- 
propionamtdes in analogy with method b) above. The secondary amines can also be prepared by reduction of 
unsaturated hydroxyamines XI 



wherein R^-R* and Z are as defined above, either In one step by catalytic hydrogenatlon, or by reduction to the 
corresponding saturated hydroxyamlne, preferably using a complex metal hydride such as lithium aluminium 
hydride, followed by removal of the hydroxy group by catalytic reduction. As an alternative, the hydroxy group 
may first be split off as water, followed by reduction of the formed unsaturated amine. 

The unsaturated hydroxy amines XI can conveniently be prepared by the addition of a Schlff base of fonmula 

XII 





CH3-CH-N-Z XII 



wherein Z is as defined above. 
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to a benzophenone of formula XIII 



=0 xni 



10 

wherein R^-R^ are as defined above, fn the presence of a base, preferably a lithium oi^anlc base such as lithium 
diisopropylamide. 

Also the starting materials Vila, Vllb for process d) can be prepared by methods known perse, such as 
by addition of an organometalllc compound XlVa or XlVb 

IS 



Me 



XlVa xiVb 

25 

to a ketoamlne XVa or XVb respectively to form a corresponding hydroxy amine XVI 



30 




rX XVI 



and, if desired, splitting off water from compound XVI. 

In formulae XlVa, XlVb. XVa, XVb, XVI. Ri-R« are as defined above, and Me signifies a metal such as mag- 
nesium or lithium. 

In accordance with the Invention the compounds of fonnula I, in the form of free bases or salts with 

40 physiologically acceptable acids, can be brought Into suitable galenic fonns, such as compositions for oral use, 
for injection, or the like, in accordance with accepted pharmaceutical procedures. Such pharmaceutical compo- 
sitions according to the Inventton comprise the compounds of formula I in association with compatible phar- 
maceutlcally acceptable carrier materials, or diluents, as is well known in the art. The carriers may be any inert 
material, organic or inorganic, suitable for enteral, percutaneous or parenteral administration such as : water, 

45 gelatin, gum arabicum, lactose, microcrystalline cellulose, sterch, sodium starch glycolate, calcium hydrogen 
phosphate, magnesium stearate. telcum. colloidal silken dbxMe, and the like. Such compositions may also 
contain other phanmaceutically active agents, and conventional additives such as stabilizere, wetting agents, 
emulsifiers, flavouring agente, buffers, and the like. 

The compositions according to the invention can e.g. be made up In solid or liquid form for oral adminis- 

50 tration, such as teblete, capsules, powders, syrups, elixirs and the like, in the fonn of sterile solutions, suspen- 
sions or emulsions for parenteral administration, and the like. 

The compounds and compositions according to the invention can be used for treating cholin-mediated dis- 
orders such as urinary Incontinence. As is well known, the dosage depends on several factors such as the 
potency of the selected specific compound, the mode of administration, the age and weight of the patient, tiie 

65 severity of tiie conditton to be treated, and the like. The daily dosage may, for example, be from about 0.05 mg 
to about 4 mg per kilo of body weight, administered in one or more doses, e.g. containing from about 0.05 to 
about 200 mg each. 

The invention will be further illustrated by the following non-limiting examples. 
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General 

^H-NMRspectra were run In CDCIa using a JEOL PMX60 spectrometer. In some cases, only a limited nunv 
ber of spectral peaks, useful for characterisation purposes, are reported. 
5 Reported yields mostly refer to crude material of sufficient purify to be taken to the next stage. 
Solvents are abbreviated as follows : 

IPE = diisopropyl ether 

PET = petroleum ether 
10 Ethers diethyl ether 

Amines are abbreviated as follows : 

IPA = diisopropyl amine 
IS TBA = tertbutyl amine 

Melting points were taken on a Koefler bench. 
Temperatures are in ""C. 

Water is used for the washing steps, unless otherwise stated. 

20 

Example 1 

Preparation of 4-phenyl-3,4-dihydroooumarins 

26 a) 4*(2«Methoxy-5-methytphenyl)-6-methyl-3,4'dihydrocoumarin (I) 

A mixture consisting of 2-methoxy-5-methylcinnamic acid (96.0 g. 0.5 mol), p-cresol (108 g, 1.0 moi), tet- 
rallne (200 ml), and cone, sulphuric acid (20 g) was heated slowly to refluxing temperature (145-150°). After 1 
1/2-2 h, the mixture was cooled, taken up in ether, washed with water and sodium carbonate, dried and evapo- 
rated, giving 138 g (97%) crude oil. Two recrystaliisationsfirom acetone gave white crystals of the desired lac- 

30 tone, m.p. 126-1 27'. 

^IS^lsS ^282.3) requires: ^ ^^-^^ H 6A3 O 17,00 
^ P^'und 76.9 6.** 17.0 

b) 6-Hydroxy-4-phenyl>3,4-dihydrocoumarin (II) was prepared in a similar way in 97% yield from cln- 
namfc acM and hydroquinone. M.p. 138^ (IPE-Ether). 

40 

^15"l2°3 ^2*°'^^ C 7*.99 H 5,0* O 19.98 

Powi<i 75.0 3.00 19.6 

45 c) 4-(2-methoxy-4-methylphenyl)-7-methyl-3,4-dihydrocoumarin was obtained in a similar way from 2- 
methoxy-4-methylclnnamic add and m-cresol in 58% yield. M.p. 147-148<> (IPE-acetone). 

CjgH^gOj (282.3) requires: C 76.57 H 6,*3 O 17.00 
» Found 76.4 6.31 17.2 

The above lactone (90 g, 0.32 mol) in methylene chloride (500 ml) was refluxed with BBrs (1 1 5 g, 0.46 mol) 
for 24 h, the solution was concentrated, the residue was taken up in ether, the solution was washed with sodium 
55 carbonate and water, dried and evaporated, giving 80 g (93%) of a syrup which crystallized on standing. Crys- 
tallization from IPE-PET gave white crystals of 

d) 4-(2-hydrDxy4-methylphenyl)-7-methyl-3,4-dihydrocoumarin (III), m.p. 137». 
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^l7^l(P^^^^^*^)^^^^iT^^t C 76.10 H 6.01 O 17.89 
P^""^ 76.2 6.30 17.0 

e) 8'Hydroxy-4-phenyl-3.4-dIhydrocoumar1n (IV) was obtained in a similar way firom cinnamlcacid and 
catechol in 18% yield. M.p. ISG^' (IRE). 



10 



20 



^I5^i2^3(^'^0*^)r^f^y^irts: C 7fF.99 H 5.0<^ O 19.98 
^^^^ 73.0 5.01 19.9 



f) 4-g«Methoxyphenyi)«3,4-dihydrocoumarin (V) was obtained In a similar way in 45% yieldfrom methyl 
IS 2-methoxycinnamate and phenol. The crude reaction mixture was contaminated with methyl 3-(4-hyd- 
roxyph6ny1)-3-(2-methoxypheny1)-propionate. After removal of this by-product with Ice-cold NaOH, the title 
compound was obtained as an oil of sufficient purity to be taken to the next step. 



Example 2 

Preparation of 3,3-diphenylpropionic acid esters 



a) Methyl 3-(2-methoxy-4-methylphenyl)-3-phenylpropfonate (Vi) 

7-Methyl-4-phenyl-3.4-dihydrocoumarln (78 g, 0.327 mol) in 150 ml methanol and 150 ml acetone oontaln- 
25 ing methyl Iodide (1 00 g. 0.7 mol) and K2CO3 (55 g, 0.4 mol) was refluxed for 24 h, filtered, and the solvent 
was evaporated. The residue was dissoh^ed In ether, the solution was washed with water, dried and evaporated 
giving 88 g (92%) of a viscous oil. 

mR : 5 6.6-7.2 (m 8H), 4.9 (t 1H), 3.8 (s 3H), 3.5 (s 3H). 3.0 (d 2H), 2.2 (s 3H). 

b) Methyl 3,3-bis-(2-methoxyphenyl)-proplonate (VII) was obtained In the same way in 96% yield from 
30 the lactone (V) of Example If), m.p. 84-87'' (iPE). 



^18^20^* ^^^^-^^ C 71.98 H 6.71 O 21.3 
35 Pound 71A 6.67 21.6 

c) Methyl 3-(2.3-diben2yloxyphenyl)-3-phenylpropionat8 (Vill) was obtained In a similar way In quan- 
titative yield from the lactone (IV) of Example 1e) and benzyl chloride in methanol. In addltton to I^COa the 

40 reaction mixture also contained some Nal. M.p. 72^ (IPE). 

^30"28°<^ requircsi C 79.63 H 6.2« O 

Found 79.9 6.15 l*.l 

4S 

d) Methyl 3-(2-benzyloxyphenyi)-3-phenylprDpionate (IX) was obtained in a similar way as a viscous 
oil In 81% yield from 4-phenyI-3,4-dihydrocoumarin and benzyl chloride. 

NMR : 5 7.2 (m 14H), 4:9 (s 2H. 1 1H), 3.5 (s 3H), 3.0 (t 2H). 
so e) Methyl 3-(2-methoxy-5-methylphenyl)-3-phenyipiopionate (X) was obtained in a similar way from 
&-methyI-4-phenyl-3,4-dihydroooumarin in 96% yield. 
NMR : 5 7.4 (m 8H), 5.0 (t 1 H). 3.9 (s 3H), 3.7 (s 3H). 3.2 (d 2H). 2,4 (s 3H), 

f) Methyl 3,3-bis-(2-methoxy-5-methylphenyl)proplonate (Xi) was obtained in a similar way in quan- 
titative yield from the lactone (1) of Example la) and methyl iodide. 

55 NMR : 5 6.6-7.1 (m 6H), 5.1 (t 1 H), 3.7 (s 6H), 3,5 (s 3H). 3.0 (d 2H). 2.2 (s 6H). 

g) Methyl 3-(2.5-dibenzyloxyphenyi)-3-phenytpropionatB (Xil) was obtained In a simitar way In 90% 
yield from the lactone (II) of Example lb) and benzyl chloride. 

NMR ; 5 6.8-7.4 (m 18H). 5.0 (s 4H. 1 1H), 3.7 (s 3H). 3.1 (d 2H). 
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h) Methyl 3,3-bis-(2'ben2yloxy-4'methylphenyl)proplonate (X(ll) was obtained In a similar way In 96% 
yield from the lactone (III) of Example 1d) and benzyl chloride. By GLC the product Is homogenous, and by MS 
it has the correct M.W. 

I) Ethyl 3-<2,4-dimethoxyphenvl)-3-phenylpropionate (XIV) 
5 A mbdure of ethyl cinnamate (88 g. 0.5 mol). dimethyl resorclnol (276 g, 2.0 mol) and cone, sulphuric acid 
(50 g) was stin-ed on a boiling water-bath for 2 h, whereafter all the volatile material was distilled off In vacuum. 
The residual oil was dissolved In ether, the solution was washed with sodium carbonate, dried, and evaporated 
giving 101 g (64%) of the title ester in the fonm of a viscous oil. 
NMR : 8 6.4-7.2 (m 8H). 4.9 (t 1H). 4.0 (q 2H), 3J (s 6H). 3.0 (d 2H), 1.1 (t 3H). 
io j) Methyl 3,3-bls-(2,4-dlmethoxyphenyi) propionate QOJ) was obtained in a similar way fipom methyl 2,4- 
dimethoxyclnnamate and dimethyl resorclnol. The product thus obtained contained about 23% of dimethyl 
resorcinol. It was taken to the next step without further purification, 
k) Methyl-3-(5-chloro-2-methoxyphenyl)-3-phenyl propionate 

6-Chloro-4-phenyl-3,4-dihydrocoumarin (435 g. 1.68 mol. Preparation : T. Manlmaran & V.T. Ramak- 
15 rishnan, Ind. J. Chem. B 18 (1 979) 328) is added to a hot solution of sodium hydroxkJe (140 g, 3.5 mol) in water 
(500 ml). The solutfon is chilled to 25'»C and dimethyl sulphate (442 g. 3.5 md) is added dropwise during 1 h 
with stirring and cooling at 25-35'C. The mixture is stin-ed for an additional 2 h whereupon a solution of 100 g 
of sodium hydroxkJe In 500 ml of water Is added and the mbcture is stirred until a clear solution is obtained. An 
excess of concentrated hydrochloric add Is added to precipitate the methoxy acid, which separates as an oil 
20 which slowly crystallizes. It Is filtered off. washed with water and dried. Crystallizatton from 2-propanol gives 
cdouriess crystals of 3-<5-chloro-2-methoxyphenyl)-3-phenyl propionic acid, m.p. 144^*0. Yield 455 g. 

The above acid (291 g, 1.0 mol) in 1 litre methanol containing 50 g concentrated sulphuric acid was refluxed 
fbr8 h. The solvent was distilled off, ttie residue was taken up in ether, washed with water and sodium carbonat 
solution, dried and evaporated giving 300 g (100%) crude oil. Recrystallisatlon from IPE gave white crystals of 
25 the title compound, m.p. 65-66«. 



Cj7Hj7ClO3(30*,8) requires: C 67.0 H 5.62 CI 1L63 
Found 68.1 5.82 11.7 

30 

Example 3 

Preparation of 3,3-diphenylpropanol8 

35 

a) 3-(2-Methoxy-4-methylphenyl)>3-phenylpropanol (XVI) 

The ester (VI) of Example 2a) (84 g. 0.295 mol) in 150 ml dry ether was added dropwise to a suspension 
of LIAIH4 (1 1.3 g. 0.295 nrK>l) in 300 ml dry ether. The mbcture was stirred overnight, then decomposed by the 
careful addition first of 1 1 g of water, then of 1 5% NaOH until a white granular precipitate was formed. The mixt- 
40 ure was filtered, the filtrate was washed with water, dried, and evaporated gh^ing 71 g (91%) of an oil which 
crystallized on standing. Recrystallization from IPE-PET gave white crystals, m.p. 



^17^20^2 ^^^^'^^ C 79.65 H 7.88 O 12.M 
^ Found 79.4 7.89 12.7 

b) 3,3-Bls-(2-methoxyphenyl)propanoi (XVil) was obtained in a similar manner in quantitative yield as 
a viscous oil from the ester (VII) of Example 2b). 
so c) 3-(2,3-Diben2yloxyphenyl)-3-phenylpropanol (XVIII) was obtained in a similar way as a viscous oil 
in 96% yield from the ester (VIII) of Example 2c). 

d) 3-2(Benzyloxyphenyl)-3-pheny1propanol(XIX) was obtained in a similar way as an oil in 76% yield 
from the ester (IX) of Example 2d). 

e) 3-(2-Methoxy-5-methylphenyD-3-phenylpropanol (XX) was obtained in a similar way as an oil In 
55 quantitative yield from the ester (X) of Example 2e). 

NMR : 8 6.8-7.4 (m 7H), 4.7 (t 1H), 3.8 (s 3H), 3.7 (m 2H). 2.3 (s 3H), 2.0-2.3 (m 2H). 

t) 3,3-Bis-(2-methoxy-5-methylphenyl)propanoi(XXI) was obtained In a similar way In 98% yield from 
the ester (XI) of Example 2f). M.p. 89« (IPE). 
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Ci^Hg^Oj (300.<^) requires: C 75.97 H 8,05 O 15.98 
Po""^ 75.9 8.02 16.1 

5 

g) 3-(2,5-Dibenzyloxyphenyl)-3-phenylpropanol QCXII) was obtained in a similar way In 88% yield from 
the ester (XII) of Example 2g). M.p. 78» (IPE). 

10 CjgHjgOj (*2*.5) requires: C 82.05 H 6.65 O 11.31 

Pound 82.0 6.62 11.2 

h) 3,3-Bls-(2-benzyloxy-4-methylphenyl)propanol (XXIil) was obtained in a similar way as an oil in 93% 
IS yield from the ester pCill) of Example 2h). 

i) 3-(2,4-Dimethoxyphenyl)-3-phenylpropanol(XXIV) was obtained as a golden oil in 92% yield firom 
the ester pClV) of Example 20- 

NMR : 8 6.5-7.2 (m 8H). 4.5 (t 1H), 3.8 (s 6H). 3.6 (m 2H). 2.0-2.6 (m 3H). 

j) 3,3-Bis-(2,4-dlmethoxyphenyl)propanol POCV) was obtained in a similar way fifom the impure ester 
20 (XV) of Example 2j). By NMR, the product contains about 20% of dimethyl resorcinol. 
. k) 3-(4-Fluorphenyl)«3-(2-methoxyphenyl)propanol (XXVI) 
A Grignard reagent was prepared in the usual manner from o-bromoanlsole (93.5 g, 0.5 mol) and mag- 
nesium (12 g, 0.5 mol) in 100 ml dry ether. A solution of p^uorobenzaldehyde (62 g, 0.5 mol) In 100 ml ether 
was added dropwise to this solution. After about 1 h, the mbcture was decomposed with NH4CI and worked up, 
25 giving 1 00.6 g (87%) of 4-fluoro-2'-methoxy-dlphenylmethanol. Recrystalilzatlon from iPE-PET gave white crys- 
tals, m.p. 88^ 

Ci^H^jFOj (232.3) requires: C 72.*0 H 5.6* 
^ Found 72.9 5.75 

The obtained carbind (46.2 g, 0.2 mol) In 600 ml ethanol was hydrogenated in the presence of 4 g of 5% 
Pd/C catalyst After about 5-6 h, the reaction was complete and the mbcture was worked up giving 40 g (93%) 

35 of 4-fluoro-2'-methoxy-diphenylmethane as a dear oil. 
NMR : 6.8-7.2 (m 8H), 4.0 (s 2H). 3.8 (s 3H). 

The obtained methane derivative (71 g, 0.33 moQ in 100 ml ether was added to a solution of NaNH2 prep- 
ared in situ from sodium (8.5 g, 0.37 mol) in about 300 ml of NH3. After about 1 h, a solution of ethylene oxide 
(1 7.5 g, 0.395 mol) in 75 ml ether was added dropwise. The mixture was stirred for 2 h. and most of the ammonia 

40 was then removed with a stream of air. Solid NH4CI was then added, followed by the addition of water. The 
organic phase was separated, washed with water and 2N HCi, dried and evaporated, giving 81.5 g (95%) of 
the title compound. M.p. 61 « (IPE-PET). 

45 CjgH^^FOj (260.3) requires: C 73.82 H 6.58 

7*.l 6.77 



I) 3-(5-Chloro-2-methoxyphenyl)-3-phenylpropanol 
50 The ester from Example 2k) (91.5 g, 0.3 mol) in 500 ml dry ether was added dropwise under nifrogen to 
LIAIKU (1 1 .4 g, 0.3 mol) in 200 ml dry ether. The mbcture was stirred at room temperature overnight, then decom- 
posed with 1 1 g water and 1 1 g 15% NaOH solution. Work up gave 72.5 g (87.5%) colourless oil. Recrystalll- 
zation from IPE gave white crystals of the title compound, m.p. 80". 



55 



^16"l7^^^2 ^^^^'^^ C ^'-^^ H 6.19 CI 12.81 

70.1 6.W 12.9 
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Example 4 



Preparation of 3,3-diphenylpropyiH>-toluene sulphonates 

5 a) 3,3-Bls>(2'methoxyphenyl)propyl-p-toluene sulphonate (XXVll) 

The propanol (XVII) of Example 3b) (35 g. 0.128 mo!) in 100 ml chlorofonn containing 30 mi pyridine was 
cooled to about -10® and then treated with p-toluene sulphonyl chloride (29 g, 0.15 mol). After standing in the 
cooler (about -1-500) overnight, the mbcture was poured into ice-water, the organic phase was washed with water 
and cdd 2N HO. dried, and the solvent was distilled ofT at < 50®C, giving a crude oil In quantitative yield. Reo^ 

10 rystallizatlon from IPE gave white crystals of low and indefinite m.p. 

Cj^HjgO^ (426.3) requires: C 67.58 H 6.14 S 7.52 
Found 66.8 6.22 7.76 



b) 3-<2-Methoxy-4-methylphenyl)-3-phenylpropyi-ft-tDluene sulphonate (XXXI) was obtained in quan- 
titative yield from the propanol (XVI) of Example 3a). 
20 c) 3-(2,3-Dibenzyloxyphenyl)-3-phenyipropyl-p-toluene sulphonate (XXVIII) was obtained in a similar 
way as a thick oil in 88% yield from the propanol (XVI 11) of Example 3c). 

d) 3-(2-Benzyloxyphenyl>-3-phenylpropyl-p-toluene sulphonate (XXIX) was obtained in 1 similar way 
in 98% yield from the propanol (XIX) of Example 3d). 

e) 3-(2-Methoxy-5-methylphenyi>-3-phenyipropyi-p-toluene sulphonate (XXX) was obtained in quan- 
25 titatlve yield from the propanol (XX) of Example 3e). M.p. 64'' (IPE-PET). 

CjjHj^^O^^S (396.5) requires: C 69.67 H 6.10 S 8.09 
Found 69.8 6.20 7.85 

30 

f) 3,3-Bis^(2-methoxy-5-methylphenyl>propyl-p4oluene sulphonate (XXXII) was obtained In quantita- 
tive yield from the propanol (XXI) of Example 30- M.p. 117^' (acetone-PET). 



35 CjgHjQO^S {*5*.5) requires: C 68.7 H 6.65 S 7.05 

Found 68.8 6.66 7.11 

g) 3^2,5-Dibenzyloxyphenyl)-3-phenyjpropyl>p-toluene sulphonate (XXXIil) was obtained in a similar 
40 manner in quantitative yield from the propanol (XXli) of Example 3g). 

h) 3,3-Bis-(2-benzyloxy-4-methylphenyl)-propvi-p-toiuene sulphonate (XXXIV) was obtained in a simi- 
lar way in 86% yield from the propanol (XXIil) of Example 3h). 

I) 3-(2,4-Dlmethoxyphenyi)-3-phenylpropyl-p-to!uene sulphonate (XXXV) was In the same way 
obtained in 96% yield from the propanol (XXiV) of Example 3i). 
4S J) 3,3-Bis-(2^-dlmethoxyphenyl)-propyl-p-toluene sulphonate (XXXVi) was obtained in the same man- 
ner fiom tiie propanol (XXV) of Example 3j). The product was contaminated with dimethyl resorcinol. 

k) 3-(4-Fluorphenyl)-3-(2-methoxyphenyl)-propyl-p-toluene sulphonate (XXXVII) was obtained in a 
similar way in 88% yield from the propanol POCVI) of Example 3k). M.p. BJ"" (IPE). 

^ CjjHjjFO^S («1».5) requires: C 66.65 H 5.59 S 7.7* 

Found 67.1 5.69 7.78 



I) 3-(2-Methoxyphenyl)-3-phenylpropyl-p-toluene sulphonate (XLViH) 

A mixture of anisole (1080 g, 10 mol), benzyl alcohol (216 g. 2 mol) and p*toIuene sulphonic acid (40 g) 
was refluxed for 2 h in an apparatus equipped with a water separator. Excess of anisole was then distilled off, 
the oily residue was dissolved in ether, washed with water and sodium carbonate, dried and fracttonated, giving 



11 




Page 12 of 43 



304 g (77%) of a pale yellow oil, b.p. 115-1 18'*/0.4 Torr, By NMR, It Is a 1 : 1 mixture of o-methoxy and p-methoxy 
diphenyt methane. This material was converted to a mixture of the corresponding propanois by reaction with 
ethylene oxide, as In the preparation of the propanol (XXVI) of Example 3k). This mixture of propanois was 
then converted as described above to a mixture of p-toiuene sulphonates from which the titie-compound could 
5 be isolated in 35% yield after two recrystallizations from IPE. M.p. 1 08^ 

C23H2^0^S (396.5) requires: C 69.67 H 6.10 S 8.09 
Found 69.3 6.00 8.17 

m) 3-(S-Chioro-2-methoxyphenyl)-3-phenylpropyl-p-toluene sulphonate 

The alcohol from Example 31) (66 g, 0.24 mol) In 300 ml chlorofonm containing 75 ml pyridine was treated 
portionswise in the cold with p-toluene-sulphonyl chloride (55 g, 0.29 mol). The mixture was kept at 5"C for 16 
IS h, solvent was evaporated under vacuum at < 50^ the residue was taken up in ether» washed with water and 
2 N HCI, dried and evaporated giving 100 g (97%) of a straw-yellow syrup. Recrystallization from IPE gave the 
title compound, m.p. 89-90^. 

20 CjjHjjClO^S (430.96) requires: C 6*.10 H 5.38 S 7M CI 8J!3 

Fou^d 5.ft5 7.04 8.17 



Example 5 

25 

Preparation of tertiary 3,3-diphenylprDpylamines 

a) N,N-Diisopropyl-3,3-bisK2-methoxyphenyl)-propy1amine (XXXVIII). hydrogen oxalate 
The tosylate pCXVil) of Example 4a) (4ZS g. 0.1 mol) in 100 ml acetonitrile and 100 g (1.0 moQ dlisop- 
30 ropylamine was heated In a pressure bottle at 80'' for 4-6 days. Volatile material was then evaporated, the resi- 
due was treated with excess of 2N NaOH and extracted with ether. The extract was washed with water and 
extracted with 2N HCI. This extract was washed with ether, basified, extracted with ether, washed with water, 
dried, decoloured, filtered and evaporated, giving 24.0 g (68%) of a crude oil. This oil was converted to the oxalic 
acid salt by treating an acetone solution of the base with one equivalent of oxalic acid in acetone. M.p. 1 60-1 61 
35 (acetone). 



Cj^HjjNOg (W.6) requires: C 67 J9 H 7.92 N 3,1« O 21.55 
^ ''^^^^ 67.2 8.22 2,9» 2L9 

b) N,N-Diisopropyi-3-(2,3-dibenzyioxyphenyl)-3-phenylpropylamine POCXIX) 
The free base was obtained In the same way in 75% yield from the tosylate (XXVIII) of Example 4c). 
NMR : 6.9-7.2 (m 18H), 5.0 (s 4H), 0.9 (d 12H). 
45 c) N,N-Diisopropyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropylamlne(XL), hydrogenfumarate 

The free base was obtained in 69% yield from the tosylate (XXX) of Example 4e). It was converted to the 
frjmaric add salt in the usual manner. M.p. 176*' (acetone). 



50 



C27H37NOJ (*55.7) requires: C 71.17 H 8^0 N 3.07 O 17.6 

71.3 8.27 3.0* 17,9 



d) N-N-D!lsopropyl-3-(2-methoxy-4-methylphenyl)-3-phenylpropylamlne (XLI), hydrogenfumarate 
55 The free base was obtained in 25% yield from the tosylate (XXXI) of Example 4b). The fumaric acid salt 
had m.p. 147-148** (acetone). 
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C27H37NO3 (*35,7) requires: C 71-17 H 8.20 N 3-07 O 17.6 
Found 71.3 8.1* 3.00 17.6 

e) N,N-Diisopropy1-3,3-bis-(2-methoxy*5*methy1phenyl)propylamine(XLil), hydrochloride 
The free base was obtained in 78% yield from the tosylate (XXXII) of Example 40* It was converted to the 
hydrochloride with ethereal HCI in the usual manner. M.p. 163*164" (acetone-ether). 

^25"38^®2^' «>20.1) requires? C 71.^9 H 9.12 N 3J3 O 7.61 CI SM 
Found 71.6 9.08 3.27 7.93 8J6 



IS f) N,N-Dnsopropyl-3"(2,5-dlben2yloxyphenyl)-3'phenylpropylamine (XLIII) 

The free base was obtained In 70% yield from the tosylate (XXXIII) of Example 4g). 
NMR : 5 6.6-7.2 (m 18H), 5.0 (s 4H). 4.5 (t 1 H), 1 .0 (d 12H). 

g) N,N-DlisoprDpyl-3,3-bis-<2-ben2yioxy-4-methylphenyOpropylamlne (XLIV) 
The free base was obtained in 62% yield from the tosylate (XXXIV) of Example 4h). 

20 NMR : 8 6.8-7.2 (m 16H). 4.8 (s 4H, 1 1H), 0.9 (d 12H). 

h) N,N-Diisopropyl-3-(2,4-dlmethoxyphenyl)-3-phenyipropylamlne (XLV) 
The free base was obtained in 56% yield from the tosylate (XXXV) of Example 41). 

NMR : 6^-7^ (m 8H), 4.4 (t 1H). 3.8 (s 6H), 1.0 (d 12H). 

i) N>N-DiIsopropyl-3,3-bis-(2,4-dlmethoxyphenyl)propylamine (XLVQ 

25 The free base was obtained in 34% yield from the tosylate (XXXVI) of Example 4J). 
NMR : 6 6.6-7.3 (m 6H). 4.6 (t 1 H). 3.9 (s 12H), 1.0 (d 12H). 

j) N,N-Dlisopropyl-3-(4>fluorDphenyl)-3-(2-methoxyphenyOpropylamine XLVII) 
The free base was obtained in 71% yield from the tosylate (XXXVII) of Example 4k). 
k) N,N'Diisopropyl-3-(2-methoxyphenyl)-3-pHenylpropylamine (XLIX), hydrogen fumarate 
30 The free base was obtained in 86% yield from the tosylate (XLVIII) of Example 41) and was converted to 
the fumaric acid salt in the usual way. M.p. 134-136'' (acetone-IPE) or 163-164<' (methanol). 



CjgHjgNOj {*»1.6) requires: C 70.72 H 7.99 N 3.28 O 18.12 
Pound 70.8 7.93 3.28 18.1 



I) N-[3K2-Methoxyphenyl)-3-phenylpropyl]-2,2.6,6>tetramethylptperidine (LXiV) 
This compound was obtained In the same way In 54% yield from the tosylate (XLVIII) of Example 40 and 
40 2,2,6,6-tatramethylpiperidine. M.p. lOO*" (iPE). 



CjjHjjNO (365.6) requires: C 82.1 H 9.65 N 3.83 
^ Found 82.0 9.62 3.57 

m) N,N-dlisopropyl-3-(5-chioro-2-methoxyphenyl)-3-phenyipropylamine 

The tosylate from Example 4m) (43.1 g, 0.1 mol) was heated for 4 days at 80* with diisopropylamine (50 
g, 0.5 mol) in 100 ml acetonitrite, giving 23 g (64%) of crude title compound. By GC, It is at least 93% pure. 
50 n) N-[3-(2-Benzyloxyphenyl)-3-phenylpropyl]-2,2.5,5-tetramethyipyrroiidine 

This compound was similarly prepared from the tosylate (XXIX) of Example 4d) and 2.2.5,5-tetFamethyl- 
pynrolidine. It was obtained as a sticky oil, which was converted to the hydroxy analogue without further puri- 
fication (Example 9ab)). 

o) N-[3-(2'Benzyioxyphenyl)-3-phenylpropylH-hydroxy-2;2.6,6-tetramethylpiperidine 
55 This compound was similarly prepared from the tosylate (XXIX) of Example 4d) and 4-hydroxy-2,2|6,6-tet- 
ramethylplperidlne, and It was obtained as a sticky oil which was converted to the hydroxy compound without 
further purification (Example 9ac)). 

p) N-(2-Hydroxy-1,1'dimethylethyl)-3-<2-benzyloxyphenyl)-3-phenylpropylamine 
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This compound was simllariy prepared from the tosylate POCIX) of Example 4d) and 2-amlna-2-methyl- 
propanol. The solid product was crystallized from dlisopropyl ether and melted at 103®C. It was used as start 
material tn Example 7p). 

C2gH3|N02(389.5) requires: C 80.17 H 8.02 N 3.60 O 8.22 
Found 80.0 8.09 3.69 8.51 



10 q) N-<1-Adamantyl)-3K2-benzyloxyphenyl)-3-phenylprDpylamlne 

This compound was similarly prepared from the tosylate p(XIX) of Example 4d) and 1-amInoadamantane. 
It was used as start material in Example 7q). The hydrochloridesemihydrate was prepared in acetonitrile and 
melted at 225"C. 



IS 



C32H37NO.Ha.l/2 HjO (W7.1) requires: C 77.31 H 7.91 N 2.82 O *.83 CI 7.13 
Found! 77.3 8.23 2.65 5.04 7.14 



20 Example 6 

Preparation of secondary 3,3-diphenylpropylamine8 

a) N»tert.Butyl-3,3-bis-(2-methoxyphenyl)propylamine (L), hydrogen oxalate 
25 The tosylate POCVII) of Example 4a) was heated with a large excess of tertbutylamine as described in 
Example 5, giving the free base in 78% yield, which was converted to the oxalic add salt in the usual manner. 
M.p. 135-136^ (acetone-ether). 



30 C23H3^NOg (417.5) requires: C 66.17 H 7.48 N 3J6 O 22.99 

P^^* 65.6 7.31 3.36 23.4 

b) N-tert,Butyl-3«(2,3-diben2yloxyphenyO-3-phenylpropylamine (LI), hydrochloride 

35 The free base was obtained as above in 78% yield from the tosylate (XXVIil) of Example 4c). The Ha salt 
had m.p. 184-185^ (aoetoneHfuethanol-IPE). 

^33"38^.°2^^ requires: C 76.79 H 7.42 N 2.71 O 6.20 CI 6.87 

40 Pound 76.3 7J0 2.72 6.42 6.81 

c) N-tertButyl-3-(2-ben2ytoxyphenyO-3-phenylpropylamlne(LII), hydrogen oxalate 

The free base was obtained in 84% yield from the tosylate (XXlXj of Example 4d). The oxalic acid salt had 
m.p. 198"* (acetone-ether). 

4S 

C2gH33N03 (463.6) requires: C 72.54 H 7.18 N 3.02 

71.8 7.13 2.95 

50 

d) N-tert.Butyl-3-(2-methoxy-5-methyiphenyl)>3>phenylpropylamine (Llli). hydrochloride 

The free base was obtained in 90% yield from the tosylate (XXX) of Example 4e). When freated with 
ethereal HCI, it gave a somewhat hygroscopic salt which seems to be associated with 1/4 mol of water. M.p. 
m^* (ethand-ether). 

55 
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CjiMj^NO-HCM/^ HjO (352.3) (requires)s C 71.55 H 8.7^^ N 3.97 0 5.67 CI 10.06 
Found 71.8 8.72 4.05 5,57 lO.I 

e) N-tert,Butyl-3-(2-methoxy-4-methylphenyl)-3-phenylpropyiamfne (LIV), hydrochloride 

The free base was obtained in quantitative yield from the tosyfate (XXXI) of Example 4b). The HCI-salt had 
m.p. 138-149** (methanol-isopropanol). It was associated with 3/4 nnol of water. 

CjiHjQNOaJAHjO 061.5) requires: C 69.77 H 8.80 N 3.88 CI 9.81 
Found 69.8 8.76 3.93 9.75 

f) N-tertButyl-3,3-bis-(2-methoxy-5-methylphenyl)-propylamine (LV), hydrochloride 

The free base was obtained In quantitative yield from the tosylate (XXXII) of Example 4f). The HCUsalt had 
m.p. 242^ (acetone). 

C23H3^NOCl (392.0) requires: C 70.*7 H 8.7» N 3.57 CI 9.05 
Found 70.2 8.81 3.*6 8.99 



g) N-tert.Butyl-3-(2,5-d!benzyloxyphenyl)-3-phenylpropylamine (LVI), hydrochloride 

The free base was obtained in 85% yield fiiom the tosylate (XXXIII) of Example 4g). The Ha salt had m.p. 
188<'(6thanol-ether). 

^33"38^°2^' ^^^^'^^ requires: C 76.79 H 7.<^2 N 2.71 O 6.20 CI 6.87 

77.2 7.50 2.6* 6.53 6.85 

h) N-tertButyl-3,3-bis-(2-ben2yloxy-4-methylphenyl)-propylamlne (LVll), hydrochloride 

The free base was obtained In 94% yield finom the tosylate (XXXIV) of Example 4h). The HCL-salt had m.p. 
210^ (aoetone-ether). 

Cj^H^jNOjCi (5**.2) requires: C 77.25 H 7.78 N 2.57 O 5.89 Q 6.52 
Found 77.6 7.82 2.35 6.08 6.55 

i) N-tertButyl-3-(2,4-dimethoxyphenyi)-3-phenylpropylamlne (LVIll). hydrochloride 

The free base was obtained in 84% yield from the tosylate (XXXV) of Example 40. The HCI-salt had m.p. 
1 96^ (acetone-ethand-ether). 

C2^H3qN02C1 (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CJ 9.7* 
Found 69.3 8.** 3.80 8.89 9.81 

j) N-tert.Butyl-3,3-blsK2,4-dimethoxyphenyi)-propytamine (LiX), hydrochloride 
The free base was obtained In 60% yield from the tosylate (XXXVI) of Example 4j). The HCI-salt had m.p. 
251"* (methanol-aoetone). 

CjjHj^NO^CKW*.©) requires: C 65.15 H 8.08 N 3,30 O 15.09 CI 8.36 
Pound 6».5 8.06 3.57 15.3 8.67 
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k) N-tert.Butyl-3>(4-fluorophenyl)-3-(2-methoxyphenyl)-propylam[ne (LX), hydrochloride 
The free base was obtained In 89% yield from the tosylate (XXXVII) of Example 4k). The HCI-salt had m.p. 
194'' (ethanol^oatone). 

5 

C2QH27NOFCI (351.9) requires: C 68.26 H 7.73 N 3.98 CI 10.08 
^^"''^ 68.9 7.97 *.01 9.69 

10 I) N-tertButyl>3-(2'methoxyphenyl)-3-phenyipropylamlne (LXI), hydrochloride 

The free base was obtained In 88% yield from the tosylate (XLVIII) of Example 41). The HCI-salt had m.p. 
205^ 

15 CgQHjgNOCI (333.9) requires: C 71•9<^ H 8.ft5 N ^.20 O *.79 

71.9 iM 4.67 4.79 

^) N-{1,1-Dlmethylpropyl)^2-methoxy-5-methylphenyl)-3-phenylpropylamine (LXII), hydrochloride 
20 The free base was obtained In 95% yield from the tosylate POOQ of Example 4e) and tert amylamine. The 
HCI-salt had m.p. 188-189"* (ethanol-acetone). 



25 



35 



C22H32NOCI (362.0) requires: C 73.00 H 8.91 N 3.87 O *.42 a 9.80 
•"^^"^ 73.4 8.98 3.83 *.61 9J1 



") N-(1,1>Dfmethytpropyl)-3,3-bis-{2-methoxy-5-methylphenyi)propylamine (LXIII), hydrochloride 
The free base was obtained In 94% yield from the tosylate (XXXII) of Example 4f) and tert amylamine. 
30 The HQ-salt had m.p. 21 (ethanol-acetone), 

C2^H3gN02Cl (406.0) requires: C 71.00 H 8.94 N 3.45 O 7.88 CI 8.73 
•"^"^ 71.1 9.01 3.60 7.92 8.73 



o) N-tert.Butyl-3-(5-chioro-2-methoxyphenyl)-3-phenylpropylamlne 

The tosylate from Example 4m) (43.1 g, 0.1 mol) in 100 ml acetonKrile was treated with tert butylamine 
(37 g, 0.5 mol) and the mixture was heated In a pressure bottle at 80'' for 4 days. The usual woric-up afforded 
40 32 g (100%) crude title compound. The base in ether-acetone was treated with ethereal HQ giving the hyd- 
rochloride salt, m.p. 216-218**. 

^20^26^*^^'"^* ^3^*-36) requires; C 65.21 H 7.39 N 3.80 CI 19.25 
^ ^^"^^ 65.1 7.39 3.90 18.7 

Example 7 

so Preparation of tertiary 3,3-diphenylpropyiamlnes from secondary amines 

a) N-Methyl-N-tert.butyi-3-(2-methoxyphenyl)-3-phenylpropylamine (LXV), hydrochloride 
A mbclure of the secondary amine (LXI) of Example 61) (29.7 g, 0.1 md). fomiic acid (13.8 g. 0,3 mol), and 
37% fonmaldehyde solution (12,5 g, 0.12 mol) was refluxed for 16-24 h. The mixture was then cooled, basified 
55 with NaOH, and extracted with ether. The extract was washed with water, dried and evaporated, giving 29.3 g 
(94%) of a crude oil. The HCI-salt was prepared from ethereal HO in the usual way. m.p. 199», 
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10 



15 



20 



CjiHjQNOa (3*7.9) requires: C 72.W H 8.69 N 1^.03 CI 10.19 
Found 71.9 8.79 «.23 lO.l 



b) N'Methyl-N-tertbutyl-3-<2HTiethoxy-5Hiiethylpheny<>-3-phenytpropyiamine (LXVI), hydrochloride 
The free base was obtained in the same way in 89% yieid from the amine (Ull) of Exampie 6d). The HCi-salt 

had m.p. 161** (acetone), 

C22H32NOCJ (362.0) requires: C 73.00 H 8.91 N 3.87 O *.*2 CI 9.08 
Pound 73.0 8.96 3.9* *.59 9.77 

c) N>Methyl*N-tert.butyl-3,3-bls-^2-methoxyphenyl)propylamine (l-XVII), hydrochloride 
The free base was obtained in 96%yleidfrom the amine (L) of Example 6a). The HCI-salt had m.p. 187-190'' 

(acetone-ether). 

C22H33NOCI (378.0) requires: C 69.91 H 8.5* N 3.71 O 8.*7 CI 9.38 
Pound 69.9 8.56 3.53 8.93 8.92 

25 d) N-Methyi-N-tert.butyl-3-(2-niethoxy-4-methylphenyi)-3-phenylpropylamine (LXVIII) 

The fiee base was obtained in 98% yield from the amine (LIV) of Exampie 6e). M.p. 84^ (IPE). 

C22H3^NO (325.5) requires: C 81.17 H 9.60 N *.30 O *.92 
^ Found 81.0 9.83 *.15 5.03 

e) N-Methyl-t4-tert,butyl-3,3-bis-(2-methoxy-5-methylphenyl)propyiamine (LXDQ 

The free base was obtained In 97% yield from the amine (LV) of Exampie SQ. M.p. 95" QPE), 



C2^H33N02 (370.0) requires: C 78.00 H 9.55 N 3.79 O 8.66 
Pound 78.1 9.57 3.70 8.80 

f) N-Methyi-N-tert.butyl-3-(4-fluorophenyl)-3-(2-methoxyphenyi)propyiamlne (iJOQ, hydrochloride 
The free base was obtained In 82% yield from the amine (LX) of Example 8k). The HCI-salt had m.p. 218*" 
(ethanol-acetone). 



45 



SO 



C2|H29NOClF (365.9) requires: C 68.93 H 7.99 N 3.83 Ci 9.69 
P«jnd 69,0 7.97 3.95 9.60 

g) N-(1J-Dlmethylpropyl)-N-methyl^(2-methoxy-5-methylphenyl)-a-phenytpropylamlne (LXXI), hyd- 
rochloride 

The free base was obtained In 98% yield from the amine (LXII) of Example 6m). The HCI-salt had m.p. 
176-177- (acetone). 

55 

C23H3^NOCl (376.0) requires: C 73.*7 H 9.11 N 3.73 CI 9.*3 
Pound 73.* 9.15 3.73 9.*1 
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h) N-(1,1-Dimethylpropyl)4JHnethyl-3>bf8-(2'inethoxy-5-met^^^ (LXXIP, hyd- 

rochloride 

The free base was obtafned In 89% yield from the amine (LXIII) of Example 6n). The HC(-salt had m.p« 
147* (acetone-ether). 

C25H37NO2CI (^^20.1) requires: C 71A9 H 9.12 N 3.3^ O 7,62 CI S.4(^ 
Po«n<* 70.8 9.20 3.63 7.74 ZM 



I) N-Methyl-N-tertbutyl-3-(2,4-dimethoxyphenyl)-3-phenylpropylamine (LXXIl!) 

This compound was obtained as an oil in quantitative yield from the amine (LVIII) of Example 61). 
NMR : 6.5-7.3 (m 8H), 4.3 (t 1H), 3.8 (s 6H), 2.3 (s 3H), 1,0 (s 9H). 

j) N-Methyl-N-tertbutyl-3-(2,5-dibenzyloxyphenyl)-3-phenylpropylamine (LXXIV) 
15 This was obtained as an oil In 95% yield from the amine (LVI) of Example 6g). 

k) N-Methyl-N-tert.butyl-3,3-bis-(2-ben2yloxy-4"methylphenyl)propylamlne (LXXV), hydrochloride 

The free base was obtained in 92% yield from the amine (LVII) of Example 6k). The HCI^att had m.p. 170- 
171"* (acetone-ether). 



C3gH^^N02Cl(558.2) requires: C 77.46 H 7.93 N 2.51 O 5.73 CI 6.35 
Pound 77.6 7.86 2A2 5.89 6.31 



I) N-Methyl-N-tert.butyl-3,3-bis-(2,4-dimethoxyphenyl)propyiamlne (LXXVI), hydrochiorkie 
25 The free base was obtained in 96% yield from the amine (LIX) of Example 6jO. The HCI-salt had m.p. 1 80- 
190** and seems to be associated with 1/4 mol of water. 



Cj^HjgNO^Cl 1/4 (4*7.0) requires: C 64.48 H 8J4 N 3.13 O 16-11 O 7.93 
Pound 64.5 8.27 3.02 16.2 8.19 



m) N-Methyl-N-tert.butyl-3-(2,3-dibenzyloxyphenyi)-3-phenylpropyiamine(LXXVII) 
This was obtained as an oil in 98% yield from the amine (LI) of Example 6b). 
NMR : 5 6,9-7,3 (m 18H). 2.1 (s 3H), 1.0 (s 9H). 
35 n) N-Methyl-N-tert,butyi-3'<2-benzyloxyphenyi)-3-phenylpropylamine (LXXVIII) 
This was obtained as an oil in 97% yield from the amine (Lll) of Example 6c). 
NMR : 6.9-7.3 (m 14H), 5.0 (s 4H), 4,5 (t 1H). 2.2 (s 3H), 0.9 (s 9H). 

o) N-Methyl-N-tertbutyl-3-(5-chloro-2Hinethoxyphenyl)-3-phenylpropylamine 
The secondary amine from Example 60) (25.3 g, 0.076 mol) was refluxed for 1 8 h with formic acid (9.2 g, 
40 0.2 mol) and 35% fbnualdehyde solution (8.5 g, 0.1 mol). Work-up gave 25.6 g, (97.5%) crude base. This was 
dissolved in acetone and treated with an equlmolar quantity of oxalic acid in acetone giving beige crystals of 
the title compound, hydrogen oxalate, m.p. 165^ 



^ C2|H2gClNO.C2H20^ (436.0) requires: C 63-37 H 6.94 N 3.21 CI 8.13 
Pound 62.7 6.83 3.10 7.97 

p) N-(2-Hydroxy-1 ,1 -dimethylethyl)-N-methy!-3-(2-benzy!oxypheny!)-3-phenyl propylamine 
so This compound was similarly prepared from the compound of Example 5p). It was obtained as a sticky oil 
which was converted to the free hydroxy compound of Example 9ad). 

q) N-1-Adamantyl-N-methyl-3-(2-benzyloxyphenyl)-3-phenylpropyl amine 

This compound was similarly prepared from the compound of Example 5q).'lt was obtained as a sticky oil 
which was converted to the free hydroxy compound of Example 9ae) without further purification. 



18 
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Example 8 

PfBparation from olefinic precursors 

5 a) N4ertbutyl*3-(2,6'<itmethoxyphenyl)-3'hydroxy-3-phenyiprDpylamine (LXXIX) 

A solution of diisopropylamine (10.1 g, 0.1 mol) in dry ether (100 ml) was cooled to -10^ A solution of 
butyl lithium in hexane (65 ml, 0.1 mol) was added, and the mixture was stirred at -10® for 20 min. A solution 
of N-ethylidene-tertbutylamlne (1 0 0.1 mol) in dry ether (100 ml) was added and the solution was stirred at 
0"* for 20 min. After cooling to -30* a solution of 2,6-dimethoxyben2ophenone (24.1 g, 0.1 mol) In dry ether 
10 (1 00 ml), containing 30 ml THF, was added. The mixture was then stinred at ambient temperature for 20 h and 
hydrollzed with water. The organic phase was washed with water, dried and evaporated, giving 32 g (94%) of 
N*I3-(2,6-dimethoxyphenyl)-3-hydroxy-3-phenyIpropyndene]tertbutyIamlne as an oil. 

This oil was dissolved in absolute ethanol (250 ml), the solution was cooled to -5°, and NaBH4 (5.7 g, 0.15 
mol) was added portionwlse. The mixture was stirred at 0* for 1/2 h, then at ambient temperature for 3 h. Most 
15 of the solvent was distilled off In vacuum, the residue was treated with water, extracted with ether, washed with 
water, and extracted with 2N Ha. The extract was washed with ether, basified with NaOH, extracted with ether, 
dried and evaporated, giving 30 g of the title amine. 

The HCI-salt had m.p. 203-204<* (acetone-ether) and seems to be associated with 1/4 mol of water. 



C2iH29N03.HCi.l/» HjO (3S4.5) requires: C 65,60 H 8.01 N 3M O 13,52 
Found 65.9 8.11 3.64 13.7 



25 b) N-tert.Butyl»3-(2,6-dimethoxyphenyl)-3-phenyi'2*propene-1 -amine (UQOQ 

The above amine from step a) (21 g, 0.061 mol) was added to 6.3ISI H2SO4 (20 ml, 0.126 mol). The mixture 
was stirred on a boiling water bath for 2 h, cooled, basified, and extracted with ether. The extract was washed, 
dried and evaporated, giving 1 7.8 g, (90%) of the title olefin as a dear oil. The HCI-salt had m.p. 220-22^. and 
was associated with 1/4 nnol of water. 

30 

C2|H27N02^a.l/*H20 requires: C 68.82 H 7^6 N 3.82 O 9.82 CI 9.68 
Found 68.8 7.89 3.92 9.81 9M 

35 c) N-Methy!-N-tertbutyl'3«(2,6-dlmethoxyphenyl)*3"phenylpropylamine (LXXXI), hydrogen fumarate 
The olefinic amine from step b) (16.3 g. 0.05 mot) In methanol (250 ml) containing 0.5 g of a 10% Pd/C 
catalyst, was hydrogenated at ambient temperature and pressure. The mixture was then filtered through Ce!a- 
ton, the filtrate was taken to dryness, giving 16.3 g (100%) of N-tertbutyl-3-(2,6-dimethoxyphenyl)-3-phenyl- 
propyfamine. The Hd-salt had m.p. 244^ (ethanol). 

40 

C2jH25N02.HCl (363.9) requires; C 69J1 H 8 Jl N 3.85 O 8.79 0 9.7* 
Found 69J 8.29 3.83 9.27 9.75 

45 

The above secondary amine, as the free base, was methylated with fomnaldehydefonnilc acid as described 
in Example 7, giving the tertiary amine in 96% yield. The fumaric acid salt had m.p. 185-190^ (acetone). 

so C2gH33N6g (M7.6) requires: C 68.25 H 7.71 N 3.06 O 20.95 

Found 67.8 7J9 3.05 21.6 

Example 9 

55 

Removal of 0-protectlve groups 

a) N,N-DllsoprDpyl-3-(2-hydroxyphenyl)-3'>phenylpropyiamine (LXXXII). hydrochloride 
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The amine (XLIX) of Example 5k) (20.8 g, 0.064 mol) in methylene chloride (1 50 ml) was cooled below 0^ 
A IN solution of BBra in CH2CI2 (64 ml, 0.064 mol) was then added dropwlse, the solution was then kept in the 
cooler {5"*) for 2-5 days, and volatile material was distnied off at < 50°. The residual syrup was basified, ext- 
racted with ether, the extract was washed with water, dried and evaporated, giving a viscous syrup. The Hd-salt 
had m.p. 222"* (methanol-^ther), yield 31%. 

C2|H2^NO.HCl requires: C 72AS H 8.69 N (f.03 O <^.60 CI 10.19 

72.0 8.72 3.7* 3.06 10.3 



The following compounds were obtained in the same way. 

b) N-[3-(2*HydroxyphenyD-3-phenylpropyl]-2,2,6,6-tetramethylpiperfdlne (LX)(XIII). hydrogen ftima- 

rate 

15 From the amine (IJCIV) of Example 51). Crude yield 78%. M.p. fumaric acid salt = indefinite. 

^28"37°3 ^ " 7.91 N 3.00 O 17.1 

71.8 ZM 3.01 16.6 

20 

c) N,N>Diisopropyl-3-(2-hydroxy-5-methylphenyl)»3-phenylpropylamine (DOOCIV), hydrochloride 
From the amine (XL) of Example 5c). Crude yield 85%. HO^it, m.p. 209-210** (acetone^ther). 

C22H3^NO.HCl. 1/4 HjO (366.5) requires: C 72.09 H 8.95 N 3.82 O 5.*6 CI 9.67 
^^^^ 72.3 8.95 3.71 5.68 9.61' 

30 d) N-Methyi-N-tertbutyl-3-(2-hydroxy-5-methylphenyl>-3-phenylpropylamine(LXXXV), hydrochloride 
From the amine (UCVI) of Example 7b). Crude yield 100%. HCI-salt. m.p. > 260« (ethanol). 

Cj^Hj^NCHQ (3*7.*) requires: C 72.*9 H 8.69 N ».03 CI 10.19 
^ 72.7 8.58 3.81 10.95 



e) N,N*Diisopropyl-3,3-biS"(2-hydroxyphenyl)propylamine (LXXXVi), hydrochloride 

From the amine (XX)0/lll) of Example 5a). Crude yield 57%. HCI-salt, m.p. 257^ (ethand-ether). 

40 

C2|H2jN02.HCl (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CI 9.7* 
Found 69.3 8J7 3.95 9.23 9.*0 

45 f) N-Methyl>N>tert.butyl-3,3-bis-(2»hydroxyphenyi)propyiamine (i-XXXVII), hydrochloride 

From the amine (UCVIl) of Example 7c). Crude yield 100%, m.p. 190^ Ha-salt, m.p. 252*» (ethanol). 

C2QH27NO2.HCI (3*9.9) requires: C 68.65 H 8.06 N *.00 CI 10.13 
* Found 68.* 8.06 *.17 9.59 

g) N,N>Diisopropyl-3-(2«hydroxy-4-methylphenyi)>3-phenyipropyiamine (UQOCVill), hydrochloride 
From the amine pCLI) of Example 5d). Crude yield 90%. HCI^ait, m.p. 217*" (ethanol). 

55 
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C22H3|N0.HC1- lA HjO (366.5) requires: C 72.09 H S.96 N 3.82 O 5M CI 9,67 
Found 72.3 8.91 3.93 5.27 9A6 

h) N,N-Dlisopropyl-3,3-bl3-(2-hydroxy-5«methylphenyi)propyiam[ne (LXXXIX), hydrochloride 
From the amine PCLII) of Example 5e). Crude yield 93%, m.p. 166". HQ-salt, m.p. 220"" (ethanol). 



C23H33NO2.HCI (392.0) requires: C 70.*7 H 8.7* N 3.57 CI 9.05 
Pound 70.6 8.78 3.71 8.93 



i) N-Methyl-N-tert.butyi-3,3-bis-(2-hydroxy-5«methylphenyi)propyiamine(XC), hydrochloride 
IS From the amine (LXIX) of Example 7e). Crude yield 79%, m.p. 199-201" (IPE). HCI-salt, m.p. 220" 
(acetone). 



C22H3^N02.HCi (378.0) requires: C 69.91 H 8.5^^ N 3.71 O iA7 CI 9.38 
Pound 69.9 8.70 3.75 8.81 9.15 

j) N-Methyl"N-tertbutyl-3-(2-hydroxy-4^ethylphenyl)-3-phenylpropylamlne PCCI). hydrochloride 
From the amine (LXN/III) of Example 7d). Cmde yield 100%. HD-sait, m.p. 240" (ethanol). 

C2^H25N0.HC1 (3*7.9) requires: C 72.*9 H 8.69 N *.03 O *.60 CI 10.19 
Pound 72.5 8.75 *.06 *.90 10.1 

k) N,N-Dllsopropyl-3"(4-f1uorophenyl)'^(2-hydroxyphenyl)propylamine (XCII), hydrochloride 
From the amine (XLVll) of Example 5J). Crude yield 72%. HQ-salt, m.p. 183" (acetone-ethanol). 

35 C2jH27pNO.HCl (36*.9) requires: C 69.12 H 7.73 N 3.83 

Found 69.1 8.09 3.82 

I) N,N-Dilsopropyl-3-(2,4-dihydroxyphenyl>^-phenyipropylamine(XCIII), hydrochloride 
40 From the amine (XLV) of Example 5h). Crude yield 31 %. HQ-salt, m.p. 205-21 0" (ethanol-acetone-ether). 

C2JH25NO2.HCI (363.9) requires: C 69J1 H 8.31 N 3.85 O 8.79 CI 9.7* 
Po"n<* 69J 8.33 3.72 8.91 9.87 

45 

m) N-(1 ,1-Dlmethylpropyl)-N-4nethyl-3,3-bis-(2-hydroxy-5-methy!phenyi)propylamlne (XCIV), hyd- 
rochloride 

From the amine (LXXII) of Example 7h). Cmde yield 100%, m.p. 190-195". HQ-«alt, m.p. 235-240" (etha- 
50 nol-acetone-ether). 



C23H33NO2.HCI (392.0) requires: C 70.*7 H 8.7* N 3.57 O 8.16 CI 9.05 
Pound 70.0 8.96 3 J* 8.11 9.19 

n) N-Methyl-N-tertbutyl-3-{2,4-dihydroxyphenyl)-3-phenylpropylamine QCCV), hydrobromide 
From the amine (LXXIII) of Example 71). Cmde yield 78%, m.p. 260". HBr-salt, m.p. > 260" (ethanol). 
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CjoHj^NOj-HBr (39*.*) requires: C 60.9 H 7.16 N 3.55 O 8.11 Br 20.27 
Found 60.8 7.18 3.29 8.38 20.2 

5 

o) N,N-Diisopropyl-3,3-bis-<2,4-dihydroxyphenyl)propylam1ne (XCVI), hydrochioride 
From the amine (XLVI) of Example 51). The HD-salt. consisting of an amorphous brown powder, did not 
give a satisfectory elemental analysis t)ecaus6 of incomplete combustion. 

p) N-Methyl-N-tert.butyi-3,3-bM2,4-dihydroxyphenyl)propyiamlne(XCVil), hydrochloride 
10 From the amine (LXXVI) of Example 71). Crude yield 87%. m.p, 26D". The HQ-salt did not give a satisfactory 
elemental analysis because of incomplete combustion. 

q) N,N-Dlisopropyl-3-(2,5-dlhydroxyphenyl)-3-phenylpropylamlne(XCVIIi), hydrochloride 
The amine (XLIII) of Example 5f) in the fonm of the fiee base (32 g, 0.063 moQ in methanol (500 ml) con- 
taining 5g of a 5% Pd/C catalyst was hydrogenated at ambient temperature and pressure. After 2 h the reaction 
IS was complete. The mixture was filtered* the filtrate was taken to dryness, the residue was dissolved in acetone 
and treated with ethereal HCI, giving 19.8 g (87%) of a crude salt* m.p. 260\ Recrystallization from methanol 
gave white crystals. m.p. 260"*. 

20 C2jH25N02.HCl. Ih HjO (368.6) requires: C 6SM H 8J6 N 3.80 O 9.77 CI 9.62 
Pound 68.» 8.*0 3.60 10.3 9.42 

The following compounds were prepared in the same way. 
25 r) N-Methyl-N-tertbutyl-3-(2,5-dihydroxyphenyi)-3-i)henyipropyiaminePCCIX), hydrochloride 
From the amine (IlXXIV) of Example 7j). Crude yield 90%. Ha-salt, m.p. > 270'* (methanol-water). 

C2qH27N02.HC1(3W.9) requires: C 68.65 H 8.06 N 4.00 O 9.1* CI 10.13 
^ Found . 68.9 8.02 3.93 9.60 10.5 

s) N,N-Diisopropyt-3,3-biS'<2"hydroxy'4'methylphenyi)propylamine (C), hydrochloride 
From the amine (XLIV) of Example 5g). Crude yield 100%. HQ-salt, m.p. 253« (methanol-ether). 

35 

C23H33NO2.HCI (392.0) requires: C 70.<^7 H ZJU N 3.57 O 8.16 CI 9*05 
Found 70.5 8.7* 3.55 8.«7 8.03 

40 

t) N-Methyl-N-tertbutyl-3,3-bis-(2-hydroxy-4-methylphenyl)propylamine (CI), hydrochloride 
From the amine (DOCV) of Example 7(0* Crude yield 97%, a yellow powder. HCI-sait, m.p. 260'' (metha- 
nol-acetone). 

C22H3^N02.HC1 (378.0) requires: C 69.91 H 8.54 N 3.71 O 8.47 a 9.38 
Found 69.9 8.68 3.67 8.85 9.24 

so u) N,N-Diisopropyi-3-(2,3-d1hydroxyphenyO-3-phenylpropylamine (Cll), hydrochloride 

From the amine POCXIX) of Example 5b). Crude yield 100%. HQ-salt, m.p. 174-176« (acetone). 

C2^H25N02.HC1 (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CI 9.74 
^ FouiKl 69J 8J3 3.66 9J7 9.63 



45 
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From the amine (LXXVII) of Example 7m). Crude yield 100%, a white powder. HCI-sait, m.p. 209-21 O*", slow 
heating, (methanol-acetone). 

C2QH27NO2.HCI. I/* (358.9) requires: C 66.92 H 8.14 N 3.90 O 1 1.1« Q 9.88 
Found 66.9 8.12 3.76 11-8 9.74 

X) NHnethyl«N-tertbutyi-3K2-hydroxyphenyl)-3-pheny1propylamine (CIV), hydrooNoride 
From the amine (LXXVIII) of Example 7n). Crude yield 100%. HO^It, m.p. 255^' (acetone-ether). 

C2QH27NO.HCI (333.9) requires: C 71.94 H 8.45 N 4.20 CI 10.62 
Found 71.9 8.43 4.01 10.5 

y) N-Methyl-N-tertbutyl-3-(2.6-dlhydroxyphenyl)-3-phenylpropyiamlne (CV), hydrochloride 
From the amine (LXXXI) of Example 8c) with BBra. in low yield. HCI-eait, m.p. ITO^" (ethanol-ether). 

C20H27NO2.HCI. 1/2 H2O (358.9) requires: C 66.93 H 8.14 N 3.40 O 11.14 CI 9.87 
Found 67.4 8.28 3.63 10.9 9.99 

2) N,N-Diisopropyl-3-(5-chiorD-2-hydroxyphenyl>3-phenylpropyiamine 

The base from Example 5m) (11.7 g, 0.032 mol) was treated with pyridine (7.6 g, 0.096 mol) and cone. 
HCI (1 3 g). The mixture was talcen to dryness in vacuum and the residue was heated in an oil-bath at 205-21 5** 
for 1 1/2 h. The melt was cooled somewhat, water was added, the mixture was digested in a boiling water bath 
and cooled. 2 N HCI was added, the salt was filtered off, washed with 2 N Ha and dried, giving 11.0 g (90%) 
white salt m.p. 200». Recrystallization from acetone gave the hydrochloride of the title compound, m.p. 202- 
203*. 



C2|H2gaNO.HCl (382.4) requires: C 65.96 H 7.64 N 3.66 CI 18.54 
Found 66.0 7.88 3.63 18.3 

aa) N-Methyl-N-tert.butyl-3-(5-ch!oro-2-hydroxypheny!>-3-phenylpropylamine 
The free base from Example 7o) (10.5 g, 0.03 mol) was treated with pyridine (7.0 g, 0.09 mol) and cone. 
HCI (1 2 g). The mixture was taken to dryness in vacuum and the residue was heated in an oil-bath at 205-215** 
for 1 1/2 h. The melt was cooled somewhat excess of 2 N NaOH was added, the mixture was extracted with 
ether, the extract was washed with water, dned and evaporated giving 7.5 g (88%) crude syrup. This was dis- 
solved in ether and treated with ethereal HCI giving 8 g (83%) of hydrochloride salt Recrystallization from t 
tone-2 N HCI gave the hydrochloride of the title compound, m.p. 260^ 

C2oH2gClNO.HCl (368.4) requires: C 65.21 H 7.39 N 3.80 CI 19.25 
Found 65.0 7.30 3.73 18.9 



ab) N-[3«<2-Hydroxyphenyi>-3>phenylpropyll-2,2,5,5-tetramethylpyrrolidine 
The crude amine from Example 5n) was hydrogenolysed as described In Example 9q). The free amine was 
obtained as an oil which was converted to the hydrochloride and crystallized friom 2-propanol. M.p. 250''C. 

C23H3^N0.HC1 (374.0) requires: C 73.86 H 8.63 N 3.75 O 4.28 CI 9.48 
Found 73.8 8.71 3.59 4.80 9.45 
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ac) N-[3-{2-Hydroxyphenyi>3-pheny1propylH-hydroxy-2,2,6,6-tetramethylpiperidln 

The benzyioxy compound from Example 5o) was hydrogenotysed as described in Example 9q). The free 

base was converted to the hydrochloride semlhydrate which was crystallized from acetone. The compound 

melts with decomposition at about ISO'^C. 

5 

C2^H33N02.Ha. 1/2 HjO (413.0) requires; C 69.79 H 8.5* N 3J9 O 9*68 CI 
Found: 70.0 8.67 3.*7 9.98 8.13 

10 ad) NK2>Hydroxy'1.1-diniethylethyi)-N'niethyl'3'(2'hydroxyphenyi)-3-phenylpropylamine 

The benzyioxy compound from Example 7p) was hydrogenolysed as descnbed in Example 9q). The amine, 
obtained as a glassy mass, was converted to the hydrochloride which was obtained as an amorphous solid on 
precipftatfon from ethanol with ether. 

16 

C2QH27NO2.HCI (349.9) requiress C 68.65 H 8.06 N 4.00 O 9.15 CI 10.13 
Foundt 68.25 8.18 3.98 9A2 io.O 



20 ae) N-1-Adamantyl-N-methyl-3-<2-hydroxyphenyl>'3*phenylpropylamine 

The benzyioxy compound from Example 7q) was hydrogenolysed as described in Example 9q). The free 
hydroxyamine was obtained as a glassy mass, it was dissolved in anhydrous ether and treated with an excess 
of hydrogen chloride In ether. The hydrochloride precipitated as a powder which decomposed at about 220^. 

26 

^26"33'^*^'"^^ t*i2.0) requires: C 75.79 H 8.32 N 3.40 O 3.88 CI 8.61 
Found: 75.3 8.01 3.22 3.45 8.96 

30 

Example 10 

Reduction of amides 

35 a) N,N-Di1sopropyl-3-(2-methoxy-5«methylphenyl)-3-phenyl propylamine 

3»(2-Methoxy-5-methylphenyl)-3-phenylpropionic add (12.8 g, 0.05 mol) (J.D. Simpson & H. Stephen, J. 
Chem. Soc. 1956 1382) and thionyl chloride (50 ml) are heated on a water bath for 3 h. The excess of thionyt 
chloride is distilled off under reduced pressure. The remaining crude 3-(2Hfnethoxy-5-methylphenyl)-3-phenyl- 
propionyl chloride is dissolved In 50 ml of dlchloromethane and added dropwise to a stirred solutbn of diisop- 

40 ropylamine (20.2 g, 0.20 mol) In 200 ml of dlchloromethane at about 0°C. The solution is left for 2 h, the solvent 
is distilled off and the remaining material is treated with water. The solid product consisting of N.N-diisopropyl- 
3-(2-methoxy-5-inethylphenyl)-3-pheny1propionamide is filtered off, dried and added in small portions to a stir- 
red suspension of lithium aluminium hydride (6.0 g, 0.16 mol) in dry ether (700 ml). The mixture Is refiuxed fbr 
2 days. Excess of hydride is destroyed by the careful addition of water, the ether layer is separated and dried 

45 with anhydrous sodium sulfate. After filtration the solution Is added to a solution of excess funnar'ic acid in ether. 
The precipitated salt Is collected and crystallized fmn 2-propanol. The hydrogen fumarate melts at 176'*C. 

b) N-Methyl"N-tertbutyl-3K2Hnethoxy-5-methylphenyl)-3-phenylpropy!amine was sMariy prepared. 
The hydrochloride melts at 1 61 ''C. 

50 Example 11 

a) N-Methyl-N-teftbutyi-3-(S^loro-2-hydroxyphenyl)-3-pheny1propylamlne 

A solution of chlorine (7,1 g, 0.10 mol) In acetic acid (500 mi) is added dropwise to a stinred solution of 
N-methyl-N-tertbutyl-3-(2-hydroxypheny1)-3-phenylpropylamlne (29.7 g, 0.10 mol) In acetic acid (200 ml) with 
55 stirring. After 2 h the sokent Is distilled off under reduced pressure and the crude hydrochloride left is recrys- 
tallizedfirom2-propanol. Melting point 260^0. 

b) N,N«Dil8opropyt-3-(5-chlorD-2-hydroxyphenyl)"3-phenylprDpylamlne ls similariy prepared. The hyd- 
rochloride melts at 202-3X. 

24 
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Example 12 

Separation of (■*->■ and (-)-enantiomefs 

(±)-N.I4-Diisopropyl-3-(2-hydroxyphenyl)-3-phenylpropylamlne (31.1 g, 0.10 mol) is dissolved in 300 nr)I of 
ethanol. A solution of L('f-)-tartaric acid (15.0 g, 0.10 mol) in 400 ml of ethanol Is added. The mixture is heated 
a few minutes in a boiling water bath and seeded with crystals obtained by cooling and scratching a small 
sample of the main solution. The mixture is chilled at about 4''C over-night whereupon the crystalline precipitate 
is filtered off, washed with cold ethanol and recrystallized repeatedly from ethanol. The pure (-)-N,N-diisop- 
ropy!-3-(2-hydroxyphenyl)-3-phenylpropyiamine hydrogen L"(-i->>tartrate thus obtained has [a]» -10.6" (c = 5% 
In methanol). The free amine Is obtained by alkalisatlon of an aqueous solution, extraction into ether, drying 
and evaporation of the solvent Sticky oil. [a]^ -5.4° (c = 5% in methanol). 

(-t-)-N,N-Dlisopropyl-3-(2-hydroxyphenyl)-3-phenylpropylamlne is similarly prepared using D-(-)-tartaric 
acid. The hydrogen4>-(-)tartrate has [a]^ *^0.0\ The free amine has [a]f +5.6", both measured as 5% sol- 
uttons in mettianol. 

Example 13 (continuation of Example 1) 
Preparation of 4-phenyl-3,4-dlhydrDcoumarins 

g) 4-(2-MethQxyphenyl)6-methyl->3,4-<Ilhydrocoumarin (CVI) 

A mixture of 2-methoxycinnamic add (178 g. 1.0 mol), p-cresol (108 g. 1.0 mol). and p-toluenesulphonic 
acid monohydrate (47.5 g, 0.25 mol) was stirred on a boiling water-bath for about 2 h during which time the 
system was evacuated with a waterpump to remove formed water. The solid was then broken up and washed 
copiously with water. The granular material was then stirred with a large volume of saturated NaHCOs solution 
containing some 10% acetone. The product was filtered off. washed, dried and recrystalllsed from acetone 
affording 167 g (62,5%) white crystals of the desired lactone, m.p. 140". 

Cx7lk«0» (268.3) requires: C 76.10, H 6.01, O 17.89 
Found: 76,0 5.97 17.9 

h) 6-Chloro-4-(2-mettioxyphenyl)-3.4-dihydrocoumarin (CVll) was prepared in a similar way in 49% 
yield from 2-methoxycinnamic acid and p-chlorophenol, the reaction temperature being 130'' in this case. M.p. 
172-173'' (acetone). 

CxoSxaO, (288.7) requires: C 66,56 H 4.54 O 16.62 
Pound: 66.8 4.45 16.5 

Example 14 (continuation of Example 2) 
Preparation of 3.3-<iiphenylproplonIc add esters 

I) Methyl-3-(2-mettioxyphenyl)'3-(2-methoxy-5-methylphenyl)propionate (CVllI) was obtained as an 
oil in 75% yield from the lactone CVI of Example 1 3g in the manner described for the ester VI of Example 2a). 

m) Methyl-3-(5-chloro-2-methoxyphenyl)-3-(2-methoxyphenyl)propionate(CIX) was obtained as an oil 
in the same way in 97% yield from the lactone CVII of Example 13. 

Example 15 (continuation of E^mple 3) 

Preparation of 3,3-Kiiphenylpropanol8 

m) 3-(5-Chloro-2-methoxyphenyl)-3-{2-methoxyphenyl)propanol (CX) was obtained in 84% yield from 
ttie ester CIX of Example 14m in the manner described for the propanol XVI of Example 3a), except that tiie 
reduction was carried out in toluene with a 10% molar excess of a 3.4 M toluenic solution of sodium bis(2-me- 
thoxyetttoxy)alumlntum hydride (SMEAH) instead of LIAIH4. IM.p. 70-72'' (IPE). 



25 
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n) 3^<2-Methoxyphenyl)'^3"(2-methoxy■5^^^nethylphenyl)propano^ (CXI) was obtained In the same way 
in quantitive yield from the ester CVIII of Example 141). The product consisted of a golden oil of 89% purity 
according to QC. 

5 Example 16 (continuation of Example 4) 

Preparation of 3,3-dlphenylpropyl-p-toluenesulphonates 

n) 3-(2«Methoxyphenyl)-3-(2Hifiethoxy-5-methylphenyl)propyl-p-toluenesu!phonate (CXIl) wae prep- 
10 ared in the same way as the tosyl^te XXVII of Example 4a) in quantitative yield from the propanol CXI of 
Example 15n) using CH2CI2 as solvent instead of chlorofomn. M.p. 1 01*" (ether/IPE). 

CasHaaOsS (440.57) requires: C 68.16 H 6.41 S 7.28 
Found: 68.3 6.51 7.20 

0) 3-(5-Chloro-2-m6thoxyphenyl)-3-(2-methoxyphenyl)propyi>p-toiuenesulphonate (CXlll) was 
obtained in the same way In quantitative yield from the propanol CX of Example 1 5m. M.p. 97-98'* (aoetone/IPE). 

20 

C34HaoClQBS (460.92) reguirea: C 62.54 H 5.47 S 6.94 d 7.69 
Found: 63.0 5.65 6.95 7.70 



25 Example 17 (continuation of Example 5) 

Preparation of tertiary 3,3<liphenylpropylamines 

r) N,N-Dlisopropyl-3-(5-chloro-2-methoxyphenyl)-3-(2'methoxyphenyl)propylamlne (CXIV) was 
30 obtained as an oil in 94% yield from the tosylate CXlll of Example 1 60) in the manner described for the amine 
XXXVIII of Example 5a). Purity by GC = 99.9%. 

s) N,N-Piisopropyl-3-(2-methoxyphenyI)-3-(2-methoxy>5-methylphenyl)prDpylamine (CXV) was 
obtained in the same way In 49% crude yield from the tosylate CXV of Example 16n). After chromatographic 
purification on an Sl^el 60 column (eluation with light petroleum), the product (oO) had a purity of 1 00% acoord- 
36 ing to GC. 

t) N-I(2-Benzyloxy-5-methyl)-3-phenyl]-2,2,5,5-tetramethyIpyrrolldine (CXVi) was prepared from 3-(2- 
benzyioxy-5-methyl)-3-phenylpropyl tosylate and 2.2.5.5-tetramethylpyrrolidine following the directions gh^en 
In Example 5a). It was obtained as a sticky oD which was converted to the free hydroxy compound of Example 
20aj). 

40 

Example 18 (continuation of Example 6) 

Preparation of secondary 3.3-diphenylpropylamines 

45 p) N-tertButyl-3-(5-chlorO"2-methoxyphenyl>»3-(2-methoxyphenyi)propylamlne (CXVIi) was prepared 
in quantitative yield finom the tosylate CXlll of Example 1 60) in the manner described for the amine L of Example 
6a). The HCI-salt had m.p. > 260^ 

^ CaxHaaClNOa*HCl (398.38) requires: C 63.3 H 7.34 N 3.52 Cl 17*80 
Founds 63.2 7.46 3.49 .17.4 

q) N-tertButyl-3-(2-methoxyphenyl)'3-(2-methoxy-5-methylphenyl)propylamlne (CXVIII) was 
55 obtained in a similar way in 89% crude yield from the tosylate CXIl of Example 16n). The HO-salt had m.p. 
22S\ 
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Requires: C 69.91 H 8.54 N 3.71 Cl 9.38 O 8.47 

Ftound: 69.8 8.73 3.60 9.45 8.79 

5 

Example 19 (continuation of Example 7) 

Preparation of tertiary 3,3-dlphenyIpropylamlne8 from secondary amines 

10 

r) N-Methyl-N-tert.buty[-3-(5-chloro-2-methoxyphenyl)-3-(2-methoxyphenyl)propylamine (CXIX) was 
prepared in 89% yield from the amine CXVII of Example 18p) In the manner described for the amine LXI of 
Example 7a). The HCI-salt was prepared by treating an acetonic solution of the free base with contracted hyd- 
rochloric add. M.p. 130^ 
15 C22H30CIO2N • Ha • H2O (430.42) 

Requires: C 61.39 H 7.74 N 3.25 Cl 16.47 

Found: 62.0 7«93 3.26 16.5 

20 

s) ^l-Methyl-N-tertbuty^3-(2■^nethoxyphenyl)■3K2^fnethoxy^5-^1ethylphenyi)propyiamlne (CXX) was 
prepared in a similar way In 98% yield firom the amine CXVIII of Example 18q). The firee base (oil) had a purity 
of 96% by GC. 

2S 

Example 20 (continuation of Example 9) 

Removal of O-protecBve groups 

30 af) N,N-Dlisopropyl-3'-(2-hydroxyphenyl)-3-(2"hydroxy-5-methylphenyl)propylamlne (CXXI) 

The amine CXV from Exampie 17s) (26.5 g, 0.072 md) In methanol was treated with a siight excess of 
concentrated hydrochloric acid. The mixture was taken to dryness in vacuum, pyridinium chloride (25.4 g, 0.22 
mol) was added and the mbcture was then heated at 200-205"* for 1 i h. The mixture was cooled to about 80**, 
acetone (20 g) was added followed by addition of iittle water. The sait was filtered off, washed with diiuted HC\ 
36 and dried. Recrystallisation from absolute ethanol/ether gave 1 7.5 g (64.3%) of a white salt, m.p. > 250''. Purity 
byGC = 100%. 

C22H3iN02-HCi (377.97) 

^ Requires: C 69.91 H 8.54 N 3.71 O 8.47 Cl 9.38 

Focmd: 69.8 8,65 3.57 8.76 9.51 

ag) N,N-Dllsopropyl"3-(5-chtoro-2-hydroxyphenyl)^-(2-hydroxyphenyl)propylamlne (CXXil was prep- 
45 ared in the same way in 37% yield from the amine CXIV of Example 17r). The HCI-salt had m.p. 214'' (ethanol). 

C2iH28N02-HCI (398.38) 

Requires: C 63.31 H 7.34 N 3.52 O 8.03 Cl 17.80 

» Found: 63.1 7.34 3.40 8.15 17.8 

ah) N-methyl-N4ert.butyi-3-(2-hydroxyphenyl)-3-(2-hydroxy-5-methylphenyl)propylamine (CXXIIi) 
was prepared In the same way In 30% yield from the amine CXX of Example 198). The HCI-^t had m.p. 240** 

65 (acetone). 
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5 



30 



40 



CaxHasNOa.aCl (363.94) requires: C 69.3 H 8.31 N 3.58 Cl 9.74 
f^ound! 69.0 8.35 3.65 9.76 



ai) N-Methyl-N-tert.butyl-3'<5-chloro-2-hydroxyphenyl)-3-(2-hydroxyphenyl)propylamm 
prepared In the same way in 24% yield from the amine CXIX of Example 19r). M.p. > 250''. 

10 CaoHaaClNOa.Ix:! (384.36) requires: C 62.50 H 7.08 N 3.65 Cl 18.45 
E^ound: 62.5 7.09 3.63 18.4 



IS aj) N-[3-(2-Hydroxy-5>methylphenyi)-3-phenylpropyl]-2,2,5,5--tatramethylpyrrolldlne (CXXV) was 
obtained when the 0-benzylated amine CXVI of Example 17t) was hydrogenolyzed as described in Example 
9q. The hydrochloride melts at 240". 

20 CaJia^ClNO (388.0) regpairea: C 74.29 H 8.83 N 3.61 Cl 19.14 

73.9 8.90 3.52 9.48 



25 Example 21 (continuation of Example 10) 
Reduction of amides 



N,N-Dllsopropyl-3-(2-methoxyphenyi)-3-phenylproptonamine 



N,N-Diisopropyl-3-(2-methoxyphenyl)*^phenylpropionamide was obtained as o pale yellow oil in quantita- 
tive yield finom 3-(2-methoxyphenyl)-3-ph6nytpropionic acid in the manner described for the amide of Example 
10a). This amide (27 g, 0.08 nml) in toluene (50 g) was added dropwise under rt to a 3.4 M toluenic solution 
of SMEAH (50 g, 0,17 mol) diluted with an equal weight of toluene. The mixture was stin-ed at 60-70" for 2 h. 
35 cooled, treated with excess od 2N NaOH. The organic phase was separated, washed with water and extracted 
with 2N HOI. The acidic extract was washed with ether, basified, extracted with ether, dried and evaporated 
gh^ing 17.1 g (66%) free base. This was dissolved In acetone (75 ml) and treated with 6.6 g tumaric add dis- 
solved tn methanol, affording 20 g of the fumaric acid salt, m.p. 163-164". 



Ca3H3xQN.C4H404 (441.58) requires: C 70.72 H 7.99 N 3.17 O 18.12 
^o^i 70.7 7.96 3.13 18.0 



45 Example 22 

Separation of (■«•)- and (-)-enantiomers 

(-i')-N.N-Dfisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpit)pylamine hydrogen tartrate 

so 

The racemic amine (iJCXXVIll of Example 9g) (48.8 g, 0.15 mol) was dissolved in 500 ni of 95% ethanol 
and mbced with a solution of L(+)-tartarlc acid (22.5 g, 0.15 mol) in 500 ml of ethanol. The mixture was left over 
night at -K". The precipitated salt was collected by filtration and washed with ethanol and ether. The yield of 
crude salt with [a]|^ -1-29.5" (C 5%. methanol) was 34,3 g. Two recrystallisations from ethanol afforded 21.8 g 
ss with laj^ +36.0". 
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CaeIl37N07 roquires: C 65.66 H 7.84 N 2*95 O 23.55 
Faandz 65.9 8.06 2.90 23.5 

5 

H-N,N-DlisoprDpy!"3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamlne hydrogen D(->-tartfate was simllarty 
prepared using DH-tartaric acid. [a]|^-35.8''. 



Found: C 65.6 H 6.00 N 2.83 O 23.6 

Several of the compounds according to the invention were tested with regard to anti-chdinergic. anti-norad- 
renaline, and anti-caldum effects, toxicity and effect on the heart rate. The test procedures are described below, 
and the test results are reported in Table 1. For comparison purposes the testing also Induded the commerdally 
available drug terodfline and a structurally similar compound, N,N-dimethyl-3-(2-methoxyphenyl)-3-phenyl- 
propylamine. disclosed as an antidepressant in US-A-3.446.901. GB-A-1 .169.944, and GB-A-1. 169,945. The 
test results deariy show that the compounds according to the invention are superior to the known compounds 
espedally as regards selectivity between the desired anti-cholinergic activi^ and the undeslred side-effects. 

20 

a) Anticholinergic activity on isolated urinary bladder 

Male guinea-pigs, weighing 250-350 g, were killed by a blow on the head and exsanguinated. The urinary 
bladders were quickly removed and placed In Na^-Krebs, In which they were kept throughout the dissection 

25 procedure. The bladders were dissected free from adherent fat and connective tissue before they were cut open 
by an incision on each side from the base towards apex. The mucosa was carefully removed with a pair of sci- 
ssors. Foursblps, approximately 3-5 mm long were prepared by cutting in a parallel direction to the longitudinal 
nrtusde fibres, on each half of the bladder. 

The bladder strips were immediatdy mounted vertically in 5 ml organ baths containing Na^-Krebs solution 

30 aerated with carbogene gas to maintain the pH at about 7.4. The temperature, 37*»C, was thermostatically con- 
trolled by a Lauda MS3 thennostatic circulator. The preparations were suspended between two hooks, one of 
which was connected to a Grass Instruments FT03 force transducer. The isomeric tension of the preparations 
was recorded by a Grass polygraph model 79D. The resting tension was applied to approximately 5 mN. The 
strips were allowed to stabilize for at least 45 minutes. During this period the resting tension was adjusted to 

35 5 mN and the preparations were repeatedly washed. 

In the preliminary experiments concentration — effect curves for carbachol (carbamylchdin chloride) were 
studied, In order to determine a suitable agonist concentration for inhibition studies with antagonist The 
carbachol concentration chosen, 3 x lO-^M. produced a submaximal contractant response (70%)< In the Inhibi- 
tion studies, the strips were contracted with carbachol (3 x 10-®M) every 15 minutes. The strips were washed 

^ three times after every agonist addition. This procedure was repeated until a reproducible contractant response 
was observed. A variation of about 10% for three subsequent contractbns was accepted as reproducible. 

Initially each antagonist was tested in a concentration of 1(HM, on. two bladder-strips from different gui- 
nea-pigs. When a reprodudble response with 3 x 1CHM carbachd was obtained, the strips were Incubated with 
the antagonist for 1 5 minutes before the next carbachol was added. If the antagonist produced more than 50% 

^ inhibition of the response to carbachol, a complete concentration-inhibition curve was also made. In the com- 
plete inhibition curves, the strips were then Incubated for 60 minutes with a fbced concenbrafkin of the antagonist 
before the next additton of cart)achol. The effect of the antagonists was calculated as per cent Inhibition of the 
mean of tiie Initial agonist-Induced contracttons. To generate concentration-Inhibition curves the antagonists 
were studied In 6-8 concentrations and for each concentration a fresh preparation was used, i.e. the strips were 

so only exposed to the antagonist once before they were discarded. 

b) Antagonistic effect to noradrenaline and caldum on the portal vein 
Preparatton of isolated portal vein from rat 

ss 

Animals : Albino, male rats, weighing about 200 g. 
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10 



Bath volume : 
Buffer ; 
Temperature : 
Gas ; 

Muscle tension : 



5 ml 

Na^-Krebs, modified by K.E. Andersson 
37°C 

Carbogene (93.5% O2 + 6.5% CO2) 
0.5 g 



The rat {s killed by a blow on the neck and decapitated. The abdomen is opened, the vein Is dissected free 
from fat, cut open longitudinally and mounted In an organ bath. Changes In Isometric tension is registered by 
a force displacement transducer, connected to an amplifier and a writing oscillograph. 

Noradrenaline — antagonism on portal vein 



Doses : Noradrenaline 3 x 1 (h^ m 

IS 

The chosen doses give about 70% of maximal response. The agonist Is added to the bath at 10-minutes 
intervals. When reproducible contractions are obtained a fixed concentration of the test substance Is added to 
the bath. After an incubation period of 10 minutes noradrenaline is added. The next concentration of the test 
substance Is added when the original response of the agonist Is obtained. 
20 The antagonistic effect of the substance is calculated as per cent inhibition of the mean response by three 
preceding doses of the agonist 

Ca — antagonlstfc effect on portal vein 

25 10 mM K^-solutlon is added to the Krebs buffer to stabilize the spontaneous myogenic activity of the vein. 
The amplitude of the muscle contractions is measued. The test substance is added to the bath in cumulative 
doses until total inhibition Is obtained. 

c) Histamine — antagonism on Isolated ileum 

30 

F>reparatton of isolated Ileum from guinea pigs 

Animals : 
35 Bath volume : 
Buffer : 
Temperature : 
Gas ; 

Musde tension ; 

40 

The guinea pig Is killed by a blow on the neck and decapitated. The abdomen is opened and about 2 cm 
of the ileum Is cut off about 15 cm above the ileocaecal Junction. The piece of ileum Is washed with buffer and 
mounted in an organ bath. Changes in isometric tension is recorded by a force displacement transducer, con- 
nected to an amplrfter and a writing osdliograph. 

45 Dose : 5 X 10-7 M of histamine. 

The chosen dose of histamine gh^es about 70% of maximal response. The agonist is added to the bath at 
3-mlnutes intervals. When reproducible contracttons are obtained a fixed concentration of the test substance 
is added to the bath. After an incubation period of 2-10 minutes a new contraction is induced by histamine. The 
next concentration of the test substance Is added when the original response of the agonist Is obtained. 

50 The agonistic effect of the test substance Is calculated as percent inhibition of the mean response by three 
preceding doses of histamine. 

d) Acute toxicity In mice 

55 The antagonists to be tested were dissolved In 0.9% NaQ. If they were not soluble in 0.9% NaQ they were 
dissolved In double distilled water. The soluttons were prepared on the day of the experiment 



Guinea pigs of both sexes, weighing about 350 g. 
5 ml 

Na^-Krebs. modified by K.E. Andersson 
37*C 

Carbogene (93.5% O2 6.5% COa) 
0.5 g 
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Procedure 



White male mice, 25 g. were placed in a mouse holder. The tested compounds were given as l.v. tx)Ius 
doses in one of the four tail-vefns, with a volume of 0.01 ml/g mouse. Each substance concentration was given 
5 to a group of four mice. 4-5 different concentrations of the antagonists were made and tested. 

The acute lethal dose (LDn) was the lowest concentration of the anticholinergic drug where 4 mice of 4 
tested died within 5 minutes after an i.v. bolus dose. 

LDfio-interval : The LDeo-interval was between the highest dose where 4 mice survived and the lowest dose 
where 4 mice died within 5 minutes after an i.v. bolus dose. 



e) Effect on heart rate In conscious rat 

The animal Is slightly anaestetized by ether and an Infusion cannula is Inserted into a tail vein. WhDe still 
asleep the rat is placed in a simple device, made of a coarse, somewhat elastic net fixing the rat in a constant 
IS position. Electrodes are attached to the extremities and connected to an ECG-pulse pre-ampllfier and a Grass 
polygraph. By recording the ECG, the heart rate can then be detenmlned. 

Before any substance Is given the animal has regained consciousness and the heart rate has been constant 
for at least 15 minutes. 

The substance Is injected, l.v. In the infusion cannula and flushed with physiological saline, 
20 ECG Is recorded 0.25, 0.5, 1 , 2. 3 and 5 minutes after completed Injection and then every 5 minutes until 
the original heart rate Is obtelned. 
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Example A 

Pregarationof tablets 







Ingredients 


ms/tablet 




1. 


Compound 1 in Table 1 


2.0 




2. 


Cellulose, microcrystalline 


57.0 


10 


3. 


Calcium hydrogen phosphate 


15.0 




It. 


Sodium starch glycoiate 


5.0 




5. 


Silicon dioxide, colloidal 


0.25 


IS 


6. 


Magnesium stearate 


0.75 








80.0 mg 



The compound 1 according to the invention is mixed with ingredients 2, 3, 4 and 5 for about 10 minutes. 
20 The magnesium stearate is then added, the resultant mixture being mixed for about 5 minutes and then conrv 
pressed faito tablet form with or without fllmooating. 

Example B 

2S 

Prega^atlon^qf cap^ulM 



Ingredients mg/capsule 

1. Compound 1 In Table 1 2 

30 

2. Lactose 1S6 

3. Corn starch 20 

4. Talc 15 
35 5. Magnesium stearate 2 



225 mg 

The compound 1 according to the invention is mixed with ingredients 2 and 3 and then milled. The resulting 
40 mixture is then mixed with ingredients 4 and 5 and then filled into capsules of appropriate size. 



Claims 

49 1 . 3,3-Diphenylpropylamines of fomiula 1 



50 




55 wherein signifies hydrogen or methyl, R3 and R* independently signify hydrogen, methyl, methoxy, hyd- 
roxy, carbamoyl, sulphanoyi or halogen, and X represents a tertiary amino group of formula 11 
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wherein and signify non-aromatic hydrocarbyi groups, which may be the same or different and which 
together contain at least three cart)on atoms, and wherein R^ and R^ may form a ring together wfth the amine 
nitrogen, their salts with physiologically acceptable acids and, when the compounds can be in the fomn of optical 
Isomers, the racemic mixture and the individual enantiomers. 
10 2. 3,3-Diphenylpropylamines according to claim 1, wherein each of R^ and R^ independently signifies a 
saturated hydrocarbyi group, especially saturated aliphatic hydrocarbyi groups such as Ci^-aikyl, especially 
Ci^-ailcyl, or adamantyl, R^ and R^ together comprising at least three, preferably at least four carbon atoms. 

3. 3,3-Dlphenylpropylamine8 according to daim 1 or 2, wherein R® and R? taken together form a ring with 
the amine nitrogen. 

IS 4. 3,3-Dlphenyipropylamines according to claim 1 , 2 or 3, wherein Rs and/or R« carries at least one hydroxy 
substitutent. 

5. SfS-Diphenylpropylamines according to any one of the preceeding daims, wherein at least one of R^ 
and R? comprises a branched carbon chain. 

6. 3,3-Diphenylpropylamines according to any one of daims 1-5, wherein X signifies any of the following 
20 groups aH), each of which may carry at least one hydroxy substituent : 



-N^ , ^\ b) -n:^ 3 /CH3 

^CH(CH3)2 ^C(CH3); ^C(CH3)2CH2CH; 




CH3 CH3 



CH3 xhj 

40 7. 3,3-Diphenylpropylamines according to daim 1 , selected from the group consisting of the following com- 
pounds, their salts with physiologically acceptable acids and, where possible, thefr racemates and individual 
enantiomers ; 

N,N-diisopropyl-3-(2-hydroxy-5-methylphenyi)-3-phenyl propylamine, 

N-methyi-N-tert.butyi-3-(2-hydroxyphenyi)-3-phenyipropyl amine, 
45 N-methyl-N-tert.butyl-3-(2,4-dihydroxyphenyl)-3-phenylppopylamine, 

N-methyl-N-tertbu^3,3-bls-(2-hydroxyphenyl)propylamlne, 

N.N-diisopropyl-3,3-bis-{2-hydroxyphenyi)propylamine, 

N,N-diisopropyl-3-(2,5-dihydroxyphenyi)-3-phenylpropylamine, 

|si-melhyl-N-tert.butyi-3^(2,5-dihydroxyphenyl)-3-phenylpropylamlne, 
so N,N-dilsopropyl-3-(2-methoxyphenyl)-3-phenylpropylamine, 

N-[3-(2-methoxyphenyl)-3-phenylpfopyl]-2^.6,6-tetramethylplperldlne, 

(+)-N,N-dilsopropyl-3-(2-hydroxy-5-methylphenyi)-3-phenyl propylamine. 

8. 3,3-Diphenylpropyiamines according to any one of daims 1-7 for use as phanmaceuticaiiy active subst- 
ances, especially as anticholinergic agents. 
ss 9. A phannaceutical composition comprising a 3,3-diphenylpropylamlne according to any one of claims 1-7 

and a compatible pharmaceutical carrier. 

10. Use of a 3,3-dlphenylpropylamlne according to any one of daims 1-7 for preparing an anticholinergic 

drug. 
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1 1 . A method for preparing 3,3-diphenylpropylainines according to any one of claims 1-7, comprising : 
a) reacting a reactively esterified 3,3-diphenylpropanol of formula 111 



Sib 

^^CH-CH,-CIi,-Y ni 
^ ^ 2 



wherein R^-R* are as defined above, any h^dnay groups may be protected and Y is a leaving group, 
with an amine of fonnuia IV 

15 H-X IV 

wherein X is as defined above, or 

b) reducing a 3,3-diphenylpropionamide of fbrmula V 



.2 



^CH-CHj-CO-X 
2» r3^°^*^* 



wherein R^-R* and X are as defined above and any hydroxy groups may be protected, or 
c) N-methylating a seoondary 3,3-diphenylpropylamlne VI 

r2 



wherein R^-R^ are as defined above and any hydroxy groups may be protected, and wherein Z has the 
40 same meaning as R^ and R« with the exception of methyl, or 
d) reducing a 3,3-diphenylpropylamlne of formula Vila or Vllb 



~J>C=CH-CH,-X 



80 

Vila 



2-X 7;rCH,-CH,-X 

Vllb 



wherein R^-R^ and X are as defined above and any hydroxy groups may be protected, and W signifies a 
ss hydroxy group or a halogen atom, and 

I) when necessary splitting off hydroxy protecting groups in the compounds obtained, if desired after 
mono or dl-halogenation of one or both of the phenyl rings, and/or 

II) if desired converting obtained bases of fonmuia 1 into salts thereof with physiologically acceptable 
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25 



30 



35 



40 



45 



SO 



acids, or vice versa, and/or 

no If desired separating an obtained mixture of optical isomers into the individual enantiomers, and/or 
iv) rf desired methyfating an orfho-hydroxy group in an obtained compound of foimula I, wherein is 
hydrogen and/or is hydroxy. 



PatentansprQche 

1. 3,3-Diphenylpropylamlne der Formel I 



worin Ri fur Wasserstoff Oder Methyl steht, R2 R3 und R^ unabhSnglg voneinander fOr Wasseretoff, Methyl, 
Methoxy. Hydroxy, Carbamoyl, SulfanoyI Oder Halogen stehen, und X eine tertiare Aminogruppe der Formel 



darstellt, worin Rs und R« fOr nlcht-aromalfsche Hydrocarbylgmppen stehen, die gleich oder veischleden sein 
konnen und die mitelnander mindestens drei Kohlenstoffatome enthalten, und wobei R5 und R® zusammen mit 
dem Aminstlckstoff einen Ring bilden konnen, Ihre Satze mit phystologisch annehmbaren SSuren, und wenn 
die Verbindungen in Form von opfa'schen Isomeren vorliegen kOnnen, das racemische Gemlsch und die Indh 
viduellen Enantiomeren. 

2. 3,3-Dlphenylpropylamlne nach Anspruch 1 , dadurch gekennzeichnet, dafi jedes Rs und R« unabhSngig 
furelne gesSttigte Hydrocarbylgruppe, msbesondere gesattlgte, aliphatische Hydrocarbylgmppen, wie Ci^-AI- 
kyl, insbesondere Ci^Alkyl oder Adamantyl, stehen, daB R^ und R® miteinander mindestens drei, vorziugs- 
welse mindestens vier Kohlenstoffatome, haben. 

3. 3,3-Diphenylpropylamine nach Anspruch 1 oder 2, dadurch gekennaceichnet, daft Rs und R« zusam- 
mengenommen mItdemAminstickstoff einen Ring bilden. 

4. 3,3-Diphenylpropylamlne nach Anspruch 1, 2 oder 3. dadurch gekennzeichnet, da& R* und/oder R" 
mindestens einen Hydroxysubstituenten fa^gt. 

5. 3,3-Diphenylpropylamine nach einem der vorstehenden Anspruche, dadurch gekennzeichnet, da& 
mindestens eine von R^ und R^ eine verzweigte Kohlenstoffkette umfa&t 

6. 3,3-Diphenylpropylamlne nach einem der AnsprQche 1 bis 5, dadurch gekennzeichnet. da& X fOr eine 
der folgenden Gruppen a) bis f) stehl, wobei Jede davon mindestens einen Hydroxysubstituenten tragen kann : 
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^CH(CH3)2 ^C(CH3)3 ^C(CH3)2CH2CH3 




7. 3,3-Diphenylpropylamine nach Anspruch 1, dadurch gekennzeichnet, da& sie aus der Gruppe, beste- 
hend aus den folgenden Verbindungen, ihren Salzen mit physiologisch annehmbaren SSuren und wenn mdg- 
20 lich, ihren Raoematen und individuellen Enantionieren ausgewdhit sind : 
N,N-Diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamrn, 
N-Methyl-N-tert.-butyl-3-(2-hydroxyphenyi)-3-phenylpropylamm, 
N-Methyl-N-tert.-butyl-3-(2,4-dlhydroxypehynl)-3-phenylpropylamin, 
N-Methyl-N-tert.-butyl-3,3-bls-(2-hydroxyphenyl)-propylanriin, 
25 N,N-DHsopropyl-3,3-bls-(2-hydroxyphenyl)-propylamin , 

N.N-Dllsopropyl-3-(2,5-dihydroxypheny!)-3-phenylpropylamin. 
N-Methyt-N-tert.-butyt-3-(2,5-dihydroxyphenyt>-3-phenylpropyianiin, 
N,N-Diisopropyl-3-(2-nfTethoxyphenyl)-3-phenylpropylamin, 
N-I3-(2-Methoxyphenyl)-3-phenylpropyl]-2,2,6.6-telramethylpiperidln, 
30 (+)-N,N-Di!sopropyI-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamin. 

8. 3,3-Dlphenylpropylaniine nach einem der AnsprOche 1 bis 7 zur Verwendung ais pharmazeutische Wirlc- 
stoffe, insbesondere als anticholinerge Mittel. 

9. Pharmazeutisches Praparat, dadurch gekennzeichnet da& es ein 3,3-Diphenylpropylamin nach einem 
der Anspmche 1 bis 7 und einen vertrflgllchen phanmazeutischen Trager enthalt 
35 10. Verwendung eines 3,3-Diphenylpropylamins nach einem der Anspmche 1 bis 7 zur i-lerstellung eines 
anticholinergen Arzneimittels. 

1 1 . Verfahren zur Hersteliung von 3,3-Diphenylpropylamrnen nach einem der AnsprQche 1 bis 7, dadurch 
gekennzeichnet, da& man 

a) ein reaktiv veresfertes 3,3-Diphenylpropanol der Fomiel lil 



40 



~^CH-CH,-CH,-Y m 



worin Ri bis wie oben definiert sind, wobei irgendweiche Hydroxygruppen geschutzt sein kdnnen, und 
Y eine Austrittsgmppe ist mit einem Amin der Formei iV 



H-X IV 



worin X wie oben definiert ist, umsetzt oder 
55 b) ein 3,3-Diphenyipropionamid der Forme! V 
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30 



35 



^iCH-CHj-CO-X V 



worin R' bis R* und X wie oben definiertsind, und irgendwelche Hydroxygruppen geschOtztsein kSnnen, 
10 reduziertoder 

c) ein sekundSres 3,3-Diphenylpropylamin VI 



r2 



J>CH-CH,-CH2-NH-Z VI 



worin bis wIe oben definlert sind, und Irgendwelche Hydroxygruppen geschutzt sein kSnnen, und 
wobel Z die gleiche Bedeutung wie R^ und R^, ausgenommen Methyl, hat, N-methyliert oder 
d) ein 3,3-Diphenylpropylamin der Formel Vila oder Vlib 



r2 



-OR* 



Vila Vllb 



worin Ri bfs R^ und X wie oben definlert sind, und irgendwelche Hydroxygruppen geschOtztsein kdnnen, 

und WfQr eine Hydroxygruppe oder ein Halogenatom steht, reduziert, und 

i) erforderilchenfialls Hydroxyschutzgruppen in den eriialtenen Verbindungen gewQnschtenfalls nach 
Mono- Oder Dihalogenlerung eines oder beide der Phenylringe abspaltet, und/oder 
40 10 gewunschtenfells eriraltene Basen der Formel I in die Saize davon mit physiologisch annehmbaren 

Siuren umwandelt oder umgekehrt, und/oder 

iii) gewunschtenfalis ein erhaltenes Gemisch von optischen Isomeren in die Individuellen Enantiomeren 
auftrennt, und/oder 

iv) gewunschtenfalis eine ortho-Hydroxygruppe in einer erhaitenen Verblndung der Formel I, worin R^ 
45 Wasserstoff ist und/oder R^ Hydroxy 1st, methyliert. 



Revendications 
so 1 . 3,3-diph6ylpropylamines de formuie 1 
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dans laquelle reprSsente Thydrog^ne ou un groupe m^thyle, R2, R3 et reprSsentent ind^pendaminent 
i'hydrogdne, un groupe m^thyle, mdthoxy, hydroxy, carbamoyle, sulfamoyte ou un halog^ne, et X reprdsente 
un groupe amino terti'aire de Ibnnule II 



< 



10 dans laquelle R^ et R? repr^ntent des groupes hydrocarbon^s non aromatiques qui peuvent 6tre identlques 
ou diff^rents et qui oontlennent ensemble au mois trois atomes de carbone, et dans laquelle R^ et R^ peuvent 
former un cycle avec I'azote du groupe amine, leurs seis avec des acides acceptables du point de vue physio- 
logique et, lorsque les composes peuvent 6tre sous fomne d'isomdres optiques, ie melange rac6mique et les 
^nantlom&res Individuels. 

IS 2. 3,3-diph6nylpropylamine8 selon la revendication 1, dans iesqueiies chacun des substituants panmi R^ 
et RB represents Ind^pendamment un groupe hydrocarbon^ saturd, en partlculler des groupes hydrocarbon^s 
allphatlques satur6s tels que all<yie en Ci^, en particulier alkyle en Ci^, ou adamantyie, RS et R« comprenant 
ensemble au moins trois, de preference au moins quatre atomes de carbone. 

3. 3,3-diphenyipropylamines selon la revendication 1 ou 2, dans iesqueiies R^ et R^ pris ensemble ferment 
20 un cyde avec I'azote du groupe amine. 

4. 3,3-dIphenylpropylamines selon la revendication 1, 2 ou 3, dans iesqueiies R^ et/ou R^ ports au moins 
un substituant hydroxy. 

5. 3,3-dlphenylprolylamlnes selon I'une quelconque des revendlcations prec6dentes, dans Iesqueiies au 
moins I'un des substituants R^ et R^ oomprend une chatne carbonee ramffi6e. 
25 6. 3,3-diphenylpropylamines selon I'une quelconque des revendlcations 1 d 5, dans iesqueiies X repr6- 
sente I'un quelconque des groupes sulvants a)-q, chacun de ces groupes pouvant porter au moins un substi- 
tuant hydroxy : 

a) -N^- b) 3 ) 3 

^CH(CH3)2 ^C(CH3)3 ^C(CH3)2CH2CH3 




CH3 CH3 



^ d) -N J , e) 



CH^ 



7. 3,3-diph6nylpropylamines selon la revendication 1, choisies dans Ie groupe form6 paries composes suh 

vants, leurs seis avec des acides acceptables du point de vue physlologique et, lorsque cela est possible, leurs 

racemates et leurs eniantiomdres indhnduels : 

N,N-diisopropyl-3-(2-hydroxy-5-methylph6nyl)-3-ph6nylpropylamlne, 
50 N-methyl-N-tert.butyl-3-(2-hydroxyph6nyl)-3-ph6nylpropylamine, 

N-m6thyl-N-tert.butyl-3-(2,4-dihydroxyph6nyl)-3-phenylpropylamine, 

N-m6thyi-N-terLbu^-3,3-bis-(2-hydroxyph6nyi)propyiamine. 

N,N-diisopropyl-3,3-bis-(2-hydroxyph6nyl)propylamine, 

N,N-di(SOpropyl-3-(2.5-dlhydroxyph6nyl)-3-ph6nylpropylamine, 
55 N-methyl-N-lert.butyl-3-(2.5-dihydroxyphenyl)-3-phenylpropylamine. 

N,N-diisopropyl-3-{2-methoxyph6nyl)-3-phenylpre)pyIamine, 

N-(3-(2Hn6thoxyph6nyi)-3-ph6nylpropyl).2,2,6,6-t6tram6thylpip6r!dine, 

{+)-N,N-dIisopropyI-3-{2-hydroxy-5-m6thylph6nyi)-3-ph6nyipropy!am]ne. 
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8. 3,3-diph6nylpropyiamines selon rune quelconque des revendlcations 1^7 utilisables conrame substan- 
ces actives du point de vue pharmaceutique, en particulier conrime agents antichdinergiques. 

9. Composition phannaceutique comprenant une 3.3-diph6nyfpropylamine sefon Tune quelconque des 
revendicab'ons 1 d 7 et un vShicule compatible du point de vue phamfiaceutique. 

10. UtQisation d'une 3,3-diph6nylpropylam!ne selon Tune quelconque des revendlcations 1 d 7 pour pre- 
parer un m6dlcament anticholinergique. 

11. Proc^d§ de preparation des 3. 3-diph6nylpropylamInes selon Tune quelconque des revendlcations 1 
d 7. comprenant : 

a) la reaction d'un 3,3-diph6nylpropanol estdrifid de manidre reactive de formule 111 



-OR* 

^^CH-CHj-CHj-Y UI 



R» 



dans laqueile R^-R^ sont tels que d^finis cl-dessus, un groupe hydroxy quelconque peutfitre prot6g6 et Y 
20 est un groupe partant, avec une amine de formule IV 

H-X IV 

dans laqueile X est tel que dSfini cl-dessus, ou 
25 b) la reduction d'un 3,3Hdiph6nylpropionamide de fonmule V 



30 




35 dans laqueile W-R^ et X sont tels que d^finis ci-dessus et un groupe liydroxy quelconque peut dtre prot6g6, 
ou 

c) la N^n^thylation d'une 3,3-diph6nylpropylamine secondaire VI 



40 



45 




VI 



dans laqueile Ri-R^ sont tels que ddfinis cl-dessus et un groupe hydroxy quelconque peut dtre prot6g6, et 
dans laqueile Z a la m6me signification que R^ et d Texception du m^thyle, ou 
d) la reduction d'une 3,3-dlph6nylpropylamine de formule Vila ou Vllb 
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dans laquelle R^-R"^ 6tX sont tels que d^finis ci-dessus et un groupe hydroxy quelconque peut Stre prot6g6 
et W repr^sente un groupe hydroxy ou un atome d'halogdne. et 

i) si n^cessaire le clivage des groupes protecteurs des groupes hydroxy dans les compost obtenus, 
IS SI on le souhaite apr§s mono ou dihalog^nation de Tun des cycles ph^nyle ou des deux, et/ou 

ii) si on le souhaite la conversion des nases de fonmule 1 obtenues en leurs sels avec des acldes accep- 
tables du point de vue physiologique* ou vice versa, et/ou 

iii) si on le souhaite la separation d'un melange d'isom^res optiques obtenu en les ^nantiomeres Indi- 
viduels, et/ou 

20 !v) si on le souhaite la m^thylation d'un groupe hydroxy en ortho dans un compost de formule I obtenu, 

dans lequel R^ est un atome d'hydrogdne et/ou R^ est un groupe hydroxy. 
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